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PREFACE 


HT WHEN the years 1870 and 1880 I became much interested in Chinese and Japanese art, and 
soon found the field as wide as the study was fascinating. My interest increased and I extended 


my researches to metal-work (including arms and armor), porcelain, lacquer, carving in wood 
and ivory, painting, and not least to the beautiful lapidary work of the Chinese in jade and other 
hard stones. It is to jade that I wish to confine myself in this book. 

1 was fortunate in finding some exceptionally fine objects of jade that had been brought from China to 
New York and Boston. These included many remarkable objects from the loot of the Imperial Summer 
Palace, near Peking’, in 1860, and thus carried with them a certain historic interest. One piece especially, 
No. 679, an extraordinary work of art, so intensified my interest in jade, and my desire to possess other 
examples of importance, that I resolved upon a special visit to England and the continent of Hurope, where 
I knew that most of the beautiful pieces had been taken by members of the returning Anglo-rench expedi- 
tion and others. 

Many objects had found their way into the shops of dealers in antiquities and ‘‘curios,” but many were 
still held by the families of members of the expedition. IJ found that some pieces had been carried to Frank- 
fort-on-the-Main, Amsterdam, Dresden, Berlin, and Vienna. At St. Petersburg, Moscow, and Constantinople 
I also obtained some beautiful specimens that had come direct from China. 

Having secured all the finest specimens obtainable in Kurope that were suitable for my Collection, | went 
to China, and was fortunate in obtaining there many objects of great interest and of a degree of excellence 
impossible now to find. 

At first my researches were confined to art objects only, and chiefly to those from China and India. Then 
my interest turned toward the general subject of jade, both mineralogically and archzeologically, and I added 
many specimens of crude material and worked prehistoric objects to my ever-increasing Collection. In 
this connection I visited Alaska, British Columbia, Oregon, California, and Mexico, and again different parts 
of Kurope. 

Karly in my studies I became impressed with the meagreness of our knowledge in regard to the nature, 
origin, and distribution of jade, notwithstanding the learned labors of Frenzel, Von Fellenberg, Arzruni, 
Damour, Berwerth, Fischer, Meyer, and many others. An interesting “jade question” had arisen, and it 
seemed to me that the large collection I had made might well be used to settle, or at all events to contribute 
materially to a settlement of, this question. Having had no experience myself in scientific pursuits, J 
endeavored CO eniist the interest ancl SCCULE the cooperation ot scientists. The mineralogical section Wels 
placed in the hands of the eminent mineralogist, Mr. George FE. Kunz, and I am happy to state that he was 
able to secure the assistance of many well-known specialists; and the results of his and their labors, and of 
my own studies, are now respectfully given to the public in these two volumes. The investigation has 
extended over several years, and has been most thorough. Readers will find that the work does not dwell 
on suppositions and theories, and that it is not based on the works of others, with no intention, however, to 
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estigators and writers, but simply because, with the abundance and yariety of the 


disparage previous Inv } € Pe eke 
y form of investigation, 1t seemed 


material at our disposal, and the great opportunities presented to us for ever 
better to restrict ourselves to recording the results of our own stucies. | 
and conclusions of others, but form an independent 


The theories advanced and the 


conclusions reached are not pitted against the theories | 
contribution to the knowledge of jade. If the results are found valuable, or as interesting as they are to me, 
I shall be pleased. The work was originally begun and carried on for my own recreation and pleasure. 
Now that it is completed, it is issued for the instruction and pleasure of the public generally, | 

Some years ago I had the good fortune to meet Dr. S. W. Bushell of Peking, whom | have always found 
a most valued friend and learned helper. He was the first to join me In this long, tedious, and at times 
most discouraging work. However, perseverance overcame all things. In the course of a few years the 
illustrations, more than four hundred and fifty in number, were finished. Of these twenty are hand-painted 
in water-colors by a Peking artist. There are thirty-six etchings on copper and twenty-four woodcuts, all 
executed by the best artists of Paris. For this purpose I sent the jade objects to France and had them again 
returned to America. Ninety-six objects were illustrated in colored lithography by the two houses of Prang’ 
and Forbes of Boston. During the same period the greater part of the pen-and-ink sketches which illustrate 
the Catalogue were made by Mr. George HK. Burr. 

Many hundreds of descriptions of the different classes of objects, which also included a study of their struc- 
ture and hardness by Mr. Kunz, were finished. The article “Jade in China,” and the water-color painting's 
by Li Shih-ch’iian which accompany it, together with a hundred replicas of each of the painting's, were In my 
possession. 

The Collection went on increasing. The slow progress previously made in the investigations of “Jade as 
a Mineral” changed for the better; new energy had been added by the addition of Dr. Robert Lilley to my 


staff. At the same time the work on the ever-increasing number of descriptions, illustrations, tables of 


analysis, and microscopical examinations; specific gravity, compression, and tension tests; studies of hard- 
ness, structure, etc., etc., proceeded. 

The work is now completed, and I venture to express a hope that it may be found to be of some yalue as 
a book of reference. 

To the following persons I wish to express most heartily my thanks for all they have done in helping me 
in this work. Without them it would have been impossible to have arrived at such thorough results. 


Dr. STEPHEN W. BUSHELL, C.M.G. 


or many years resident at Peking as Physician to H.b. M. Legation; an earnest Sinologue and lover of Chinese Art 


For Part II—Japr tn Catna. Also for many interesting descriptions in the Catalogue of the Art Objects ; and, in fact, for the 
creat assistance given to me, from first to last, in this work and all my studies of Oriental Art during the past fifteen years. 


GEORGE FREDERICK KUNZ, M.A. 


Gem Expert and Honorary Special Agent of the U. 8. Geological Survey in charge of precious stones 


For Part I1—Japr as A Minerar. Also for the mineralogical description of almost all of the pieces in the Collection, for 
many archeological descriptions, and for his bibhographical researches used in the preparation of the work; also for the great 
interest he has taken in adding new varieties to the Collection. 


Dr. ROBERT LILLEY 


Who, as editor of Part II], “Jade as a Mineral,” has unified the labors of so many collaborators. a task of no small difficulty. 
Also for his many other labors in connection with this book and my Collection of Oriental Art. 


TADAMASA HAYASHI 


for his careful attention and useful assistance, in the early days of the Collection. in classifvine and cataloe 


: uing the many Art 
Objects. 


His heart was full of poetry and he certainly had a love for the beautiful, as some of his comparisons show 
For example, when he described the color of a certain piece of fine jade, it was—“Ah. so beautiful. ] can only compare it to 
the white of the eye of a living Venus!” | | 


In translating into English the Chinese name of a particular class of jadeite, it was —“ Bit 


| ‘ s of moss caught up and held in melt- 
Ing snow. 

No wonder such men are happy when OCCUPYVINe themselves in the study of Chinese lapidary work, which excels all others 
Such surroundings AVC conducive tO refinement ot feeling, create most lovelv sentiment. and per tO “ kind and tender heart 
the SOULCe oft happiness LO one's self and others. | 
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PREFACE XV 
Dr. WILLIAM HALLOCK 
Professor of Physics, Columbia University, New York 
Who very kindly made all the Specific Gravity determinations (over one thousand), and whose experiments on the 


sonorousness of Jade are interestingly set forth by him in the Mineralogical Part. 


S. L. PENFIELD, M.A. 


Professor of Mineralogy, Yale University 


Hor his valuable article on Jadeite, and for superintending the analytical work of Dr. Percy T. Walden. 


Dr. HARRY W. FOOTE 
Shetheld Scientific School, Yale University 
Who has contributed to the Mineralogical Part valuable sections on the Crystalline Character of Jadeite and the Chemical 


Character of both Jadeite and Nephrite. 


Dr. JOSEPH P. IDDINGS 


Professor of Petrology, University of Chicago 


Who conducted the Microscopical Investigations, and has contributed to the Mineralogical Part the valuable sections which deal 
with the Microscopical Petrography of Jade and the Relations of Jadeite and Nephrite. 


Proressor F. W. CLARKE 


Chief Chemist, U. 8. Geological Survey 


lor his studies on Color and the Chemical Constitution of the Mineral. The Chemical Reductions were almost all made by him. 


Mr. TRA HARVEY WOOLSON 


Adjunet Professor of Engineering, Columbia University 
For a series of tests to determine the Compression, Resistance, and Tensile Strength of Jade, His statement of the results 


and carefully arranged tables form an exceedingly interesting and valuable part of the work. 


Mr. LOGAN WALLER PAGE 


Formerly Geologist to the Highway Commission of Massachusetts; now Expert in charge of Physical Tests, 
Division of Chemistry, Department of Agriculture, Washington 


Kor his studies of the Resistance of the Mineral to Impact. 
Dr. CHARLES PALACHE 
Professor of Petrography, Harvard University 
Kor his services in compiling the tables of all measured and recorded Extinction Angles, and of all the observed Cleavage 
Angles, and for the great assistance he has rendered generally in the preparation of the Mineralogical Part. 
Mr. LOUIS VY. PIRSSON 
Professor of Petrography, Yale University 
For his contribution of a most valuable and suggestive article on the Origin of Jadeite. 
Dr. HENRY S. WASHINGTON 
Petrographer 
Wor his discussion of the Origin and Distribution of Jade. It is most interesting, original, and suggestive. 


Proressorn L. von JACZEWSKI1 


‘ . , . ‘ . Qo py +t a 5 none . ‘TTA tr * Jaen "Aa -oat , she rv’ 
Mormerly Director of Siberian Geological Section of the Kussian [Imperial Geological Survey; now Professor of Mineralogy 
and Geology at the University of Ekaterinoslav, St. Petersburg 


. ,* . ~ : - . Saal pean cp : < ’ a ‘ " 1 Sur SS AG] , ~~. 
For his paper on Siberian Jade and other information regarding it. Also for most of the Siberian specimen 


Dr. A. B. MEYER 
Director Kénigliches Zoologisches und Anthropologisch-Ethnographisches Museum, Dresden 


Mor his verv kind suggestions and assistance during my early days in the Study of Jade. From his writings I have obtained 


much valuable information. I have taken pleasure in quoting him on several occasions. 
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XV1 PREFACE 
Dr. MAX BAUER 
Mineralogisches Institut der Kénigliches Universitat Marburg, Marburg (Hessen) 
For his very kind suggestions and for valuable material and assistance placed at my disposal. 
Dr. THOMAS WILSON 
Late Curator, Division of Prehistoric Archeology, Smithsonian Institution, U. 8, National Museum, Washington. 
Dr. JOSEPH EDKINS 
of Shanghai. 
Proressor A. A. DAMOUR 
of Paris. 
Dr. LUDWIG LEINER 
Curator of the Rosgarten Museum, Constance. 
Mrs. ZELIA NUTTALL 
of the Peabody Museum, Cambridge, Massachusetts 
Miss ELIZA R. SCIDMORE 
Dr. F. BERW ERTH 
Mineralogische Abtheilung, Hof Museum, Vienna. 
Proressorn ERNST WEINSCHENK 
Professor of Petrography at the Mineralogisches Institut, Munich. 
THE FIELD COLUMBIA MUSEUM 
Chicago. 
SMITHSONIAN INSTITUTION 
‘ Washington, D. C. 
t MUSEUM OF NATURAL HISTORY 

= 

= New York. 

{ 

: And to others who have rendered me some kind service, and have added valuable and interesting’ speci- 

: mens to my Mineralogical and Archeological Collections. 

Also to those that have taken such a keen interest in the illustrations, whose names will be found in the 

: List of Plates. 

iE My Collection, now completed, numbers nine hundred specimens, which have been catalogued under the 

z three headings of Mineralogical, Archeeological, and Art Objects. 

I am anxious to avoid any risk of the Collection being broken up and scattered, and to secure its being’ 
kept intact with all its present surroundings and associations. I wish it in future to be available for educa- 
tional purposes, and that its influence may always be felt in the development of a high standard of refine- 
ment and love for the beautiful. 

With these aims in view, I have presented the Collection of Jade, with its associate Collection of Hard 
Stones other than Jade, numbering nearly two hundred pieces, together with a replica of the Louis XV room, 

yy “Oy Ay? he i" 1 ] F Vw 1] i” ry | me Q- hh ++ rich \ \/ s? ta VF I> = APL A. 1 1. “ =e a ~T =! 
their former home in my residence, 881 Fifth Avenue, New York, to the Metropolitan Museum of Art, New 
York, for the benefit of public instruction. 

My intimate associations with this Institution, as one of the members of the Board of Trustees for many 

- years, during which time I have familiarized myself with its thorough organization and 200d management, 

e satisfy me that there could be no better place for its safety and usefulness. 

: The “Investigations and Studies in Jade,” Volume I, and the Catalogue of the Collection, Volume II, 

: limited to one hundred copies, are intended to be distributed to all nations, in order that, through their pub- 

2 lic libraries, the scholar and writer may find them available for reference. 

E a on Herser R. Bisnop. 

' New York, June, 1902. 
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JADE 


GENERAL INTRODUCTION 


YH name Jade has been popularly given to several distinct kinds of ornamental 
stones, although 1t is scientifically restricted to the minerals nep/irite and jadeite, 
including in the latter term chloromelunite, a variety of jadeite rich in iron, of dark 
color and high specific gravity. ‘The qualities and distinctive characteristics of 
these minerals are fully discussed by competent authorities in the Mineralogical 
Part of the book and need not detain us here. but it should be premised that 
scientific accuracy is hardly to be expected from the older writers on the subject, 
who lived in an unscientific age, nor even from the modern Chinese, who rank 


jade as the most precious of materials for artistic work and for personal decoration, 





although they know nothing: of its chemical constitution or microscopic details. 

There is no word of jade in European literature before the discovery of America by Columbus in 1492. 
The earlier Spanish navigators brought back specimens of green stones which were highly valued by the 
natives of Central and South America, and were worn by them as badges of rank or as amulets against cer- 
tain diseases. For this last reason it was given the name of piedra de hiada, “hypochondriae or colic stone,” 
which first occurs in the works of Monardes, a physician of Seville, in 1565, He describes it as of emerald- 
ereen tint mingled with milky white, the darkest being the best, and dilates on its occult curative properties, 
He also alludes to its synonym piedra de los rinones, or “kidney-stone,” and to its reputed value in renal dis- 
eases. Hence the name of nephrite, from vegpée, the kidney, and that of lapis nephriticus, which 1s so tre- 
quently used by the older writers. 

Sir Walter Raleieh is said to have been the first to bring the stone to England. He always refers to 1t In 
his books under the Spanish name of hijada.’ 

The Discoverie of the Large, Rich and Bewtiful Empire of Guiana, Ralegh, Kmght, Captaine of her Maiesties Guard, Lo. Warden of the 


with a Relation of the Great and Golden City of Manoa (which the Stanneries, and her Highnesse Lieutenant wenerall of the Counte of 
Spaniards call El Dorado), ete. Performedin the yeare Lodo, by Sir W. Cornewall. Imprinted at London by Robert Robimson, lof. (p. 24.) 
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2 FIRST APPEARANCE OF THE WORD JADE IN EN GLISH LITERATURE 


~_ 


These Amazones have likewise great store of those plates of eold, which they recover by exchange chiefly for a kinde of 
se ‘ iA namie aalonne & Sg or the disease of the stone we also 

ereene stones, which the Spaniards call predras hijadas, and we USC fol spl ell stones, und fol th | | | 7 : } | c | 
. Cay er -avary Kine or Casi » hi one, which their wives for the 

esteeme them: of these I saw divers in Guiana, and commonly every King o1 Casique hath on S the 


most part weare, and they esteeme them as creat jewels. 


and jade-like minerals for amulets and personal ornaments by the natives 


The common use of green jade ¢ 
as | yar < ara ‘ontral America is frequently alluded to by other early travellers and 
of other countries of Southern and Central America 1s mequently % ) j 


writers. In Brazil, Conrad Gesner, who died in 1565, was the first to deseribe, under the name of ovripen- 
dula, the curious lip-ornaments, now called labrets, which were worn by the natives projecting from their 


. 7 : . 2y = . - ee Le a6 1 rotnriwr ant ‘ 1 ve PT OA 9? ijyvTrS é 
lower lips, perforated for the purpose. Hans Sloane, in his ‘Natural History of Jamaica, 1725,” says that 


“the Spleenstone, which is very hard, is frequently found on the shores of this Island, among’ the stones or 


pebbles common there. They are cut into thin square pieces, and strings being ty’d to holes made in the 


corners, they are fastned about the arm and thought very much to help in certain Hypochondriac affections. 


This is the Piedra Hijada of the Spaniols and Pierre de Jade of the French Authors, who magnify the vertues 
of it so as to make them incredible. Sir Walter Raleigh first brought some of them to I:ngland, giving vast 
encomiums of them.” 

The name of jade does not appear in English literature until more than a hundred years after the death of 
| | | : | ; rH ‘lis ictionary ” 7 tr 66 OMe RESET OY fn Eee Te me 
Sir Walter Raleigh, the earliest reference in the “New English Dictionary” being to Chambers’s Cyclopedia 
(1727-1741). Dr. J. A. H. Murray, the learned editor of this dictionary, traces out its etymology in a letter 


to the “Athenzeum” of October 20, 1900, which may be quoted here: 


The origin of this word (jade) remained a mystery until it was pointed out by Prof. Max Miller in “The Times” of January 
15th, 1880, that it was the same word as Spanish ¢jada or yjada in piedra de Hjiada, a descriptive appellation given to it in the 
sixteenth century, in accordance with a belief long entertained that it possessed the virtue of curing pain or disease in the 
iliac region (jada, late Latin iliata). For the same reason Latin writers of the sixteenth and seventeenth centuries called it 
lapis nephriticus, and modern mineralogists nephrite. It has not, however, been yet shown how the Spanish qzada became jade 
in French and English, nor how the French jade is a noun masculine against Spanish dada and Itahan cada. This is, 
[ suppose, one reason why French etymologists have not accepted Prof. Max Miiller’s identification, so that in the new 
“Dictionnaire Général” of Hatzfeld and Darmesteter, as in that of Littré, the derivation of jade still stands “origine inconnue.” 
This link in the history of the word can now be supplied. My attention has recently been called to two passages in the English 
translation of 1657 of the “Letters of Voiture,” in which /’ejade and the ejade are applied to a stone which the context indicated to 
be jade. On seeing these it was natural to infer that /’ejade must be simply taken over from the French original, and that probably 
the word would there be found to be, as it ought to be, feminine. On turning to the “Lettres de M. Voiture” both expectations 
have been verified. The word is /’ejade, and it is feminine. Mlle. Paulet had sent Voiture a jade stone with the hope that it 
might cure him of his malady, and in letter XXIII (ed. 1665, p. 47) he says: “ Ainsi pour ce coup, l’ejade, a eu pour yous un effet 
que yous n’attendiez pas d’e//e.’ In letter XLIT (p. 102) he says: “Je vois bien qu'il me faudra chercher des remedes plus solides 
que celuy de l’ejade.” These are rendered by Davies (ed. 1657, letter XXIII, p. 37): “So that for this time, /’ejade hath had for you 
an effect which you expected not from it.” Letter XLII, p. 79: “I perceive there must be found out for me some more substan- 
tial remedies than the ejade (misprinted, by splitting the d, ejacle).”. The date of these letters is 1633. They show that /ejade was 
already in vogue in France as a curative agent; but the word was new and strange, and its actual form uncertain, so that /’ejade 
feminine came to be ignorantly written /e jade masculine, in which form it appears in the first quotation in the “Dictionnaire 
Général” in 1667. The anomalous masculine gender of the word in modern French is thus explained. Ze jade is a bungled writing 
of ejade, and the bungle has not only decapitated the word, but changed its gender. In English we have no evidence that ejade 
ever passed beyond the pages of J. Davies's translation of Voiture. Our next quotations for the word are of 1727, also from the 
French, and in the decapitated form jade. An interesting link in the English—and still more in the French—etymology of the 
word has thus been supphed. There are no doubt many other cases in which the key to an etymological puzzle lies enshrined in 


a single passage. 


The word jadeite comes to us directly from the French, having been coined by the eminent chemist 
Damour in 1568 to distinguish from ordinary nephrite a peculiar kind of jade of granular texture and bril- 
hant tone of coloring, which was found to be the material of some of the most beautiful carved pieces of jade 
brought to Paris after the sack of the Chinese Summer Palace of Yuan-Ming-Yuan in 1861. It differs, more- 
over, from nephrite in its greater hardness and higher specific gravity, and especially in its chemical com- 
position. Mr. I. W. Kudler, the Curator of the London School of Mines, who has written several articles 
on jade, gives a lucid analysis of this valuable memoir, which was presented to the French Academy 
of Sciences.’ 


A, A, Damour, Comptes Rendus, t. LVI, 1863, p. 861. 


LWO DISTINCT MINERALS CONFOUNDED UNDER COMMON NAME OF JADE 2 


et) 


M. Damour showed that under the common name of jade at least two distinct minerals had previously been confounded. 


He therefore proposed to establish ch HOW species under the hamMe of jadeite, retaining the old mineralovical term nephrite for 
‘ —L ry | fe 1 ‘ a , rm . : 7 i 2S 1 aa . : * = . ¥ ri -~ ; La I — 7 et = fe ri 
the typical Oriental jade. The chief physical distinction was found in density, that of jadcite being above 3, and risine in some 

) &) ; . 


cases to 3.34, while the specific gravity of nephrite was rarely above 8, and generally not more than 2.9. This is the easiest 


means of distinguishing between the two stones, and is usually, though not perhaps always, decisive. Again, the hardness of 


jadeite is rather greater than that of nephrite, so that it will scratch the latter: but neither of the minerals is quite so hard as 
quartz, It is a popular error to suppose that jade is a very hard stone; its prominent characteristic, which confers such value 


upon it as an 1implement-yielding material, is not so much its hardness as its toughness 





a property due to the closely-felted 
arrangement of the fine fibres and scales of which it is generally composed. Mier scopic characters are not always sufficient to 


separate the two kinds of jade. Mr. Merrill has usefully pointed out, in his paper “On Nephrite and Jadeite,”! that the jadeites 


are generally more granular or sealy-fibrous in texture, while the nephrites are uniformly fibrous and compact, a distinction 
sometimes detected by a hand-lens or even by the unaided eye. No safe distinction can be based on color, though it may per- 
haps be said that jadeite is generally of a more decided green than nephrite. The only absolutely certain means of distinction 
is found in chemical analysis. The nephrite is a calcium and magnesium silicate, and is now universally regarded as a member 
of the hornblende group, the white nephrites being varieties of grammatite or tremolite, while the green are varieties of aetinolite. 
The jadeite is found on analysis to be essentially an aluminum and sodium silicate, perhaps allied to spodumene. Another 
mineral of dark color and fine-grained texture, often regarded as jade, was separated by Damour as a new species under the 


name of chloromelanite, It is distinguished by its density ranging as high as 3.4 to 3.6. 


M. Albert Jacquemart was the first art connoisseur to recognize the intrinsic beauties of jadeite as a 
material for artistic carved work. He described it in the “Gazette des Beaux Arts,” 1854, under the name 
of jade impérial, as a “peerless gem, almost rivalling an uncut emerald when ereen, and when variegated 
with green and white, as more effective than the richest of agates.” 

Lhe early Spanish writers on Mexico and Central America constantly refer to a certain green stone called 
in the Mexican tongue chalchihuitl, which they say was more highly valued by the Mayas and Aztecs than 
the emerald itself. Bernal Diaz says that among the presents which Montezuma gave to Cortez for the 
Kxine of Spain there were some of these stones. Montezuma said when handing them over: “To this I will 
add a tew chalchihuis of such enormous value that I would not consent to give them to any one save to such 
a powerful Himperor as yours. Hach of these stones is worth two loads of gold.” Diaz, in another place, 
speaking of the skill of the ancient Mexicans in the arts, observes: “After these came the very skilful 
masters in cutting and polishing precious stones, and the chalchihuis, which resemble the emeralds.” Chal- 
chihwtl is defined by Molina in his “ Vocabulario Mexicano” (1571) to signify esmeralda baja, or an inferior 
kind of emerald, and other writers call it madre de esmeralda; but it can hardly be the emerald proper, as 
that was called by the Mexicans quetzaliteli, from the quetzal (Trogon resplendens), and itzli, stone. The 
splendid plumes of this bird, of brilliant metallic green, were worn by the king's of Mexico and Central Mex- 
ico as regal insignia. Juan de 'Torquemada, the Spanish Inquisitor-General,” tells us that when a great 
dienitary died in Mexico, his corpse was richly decorated for burial with gold and plumes of feathers, and 
they put in his mouth a fine stone resembling emerald, which they call chalchihwtl, and which, they say, 
they place as a heart. The stone, according to another chronicler, 1 laid upon the tongue of the deceased, 
will help the soul to pass the seven ordeals before reaching Quetzalcoatl in Heaven. <A legend asserts that 
this great lawgiver and high priest of the ancient Mexicans was miraculously begotten by a chalchihiuitl 
placed in the bosom of the goddess Chimalma. ‘The Franciscan monk Bernardino de Sahagun, who came 
out to Mexico in 1529,° describes among the stones the chalchivites (Spanish plural of chalchivitl) as green, not 
transparent, and mixed with white, and says that they are much used by the chiefs, who wear them fastened 
to their wrists by cords, as a sign of rank, and that the lower orders are not allowed to wear them. In 
another place* he alludes to the labret, a chin-ornament (barbote) of chalchihwitl, set in gold, which is fixed in 
the beard, the lower lip being: slit and the labret worn in the opening, so that it appears to come out of the 
flesh. The same author, by the way, describes turquoises of varied grade under the names of teuchwitl and 
chivitl. 

Professor W. P. Blake, in an article on the ‘“Chalchihuitl of the Mexicans,”’ relates how he found the 
Navajo Indians in the northern and western portions of New Mexico wearing small ornaments and trinkets 
of a hard ereen stone, which they called by the Mexican name, and which they regarded as of great value. 


1 Proc. U. 8. Nat. Museum, Vol. XI, 1888, p. 128. *Monarchia Indiana, 1613, Vol, U1, p. 21, 
* Historia de Nueva Espa na, Lib. XI, Cap. viil. ‘1b., Lib, VILL, Cap. ix. > American Journal of Sciences and Arts, March, 1858. 
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+ OBJECTS OF JADE DISCOVERED IN MEXICO AND IN CENTRAL AMERICA 


: : Near: DEY eee or ee een 7 re seems reason to doubt its identifica- 
This was a variety of turquoise from the vicinity of Santa Hé, and there seem 


ey, ae . axtaandg  Mhe Snanish accc s quoted above seem to point. 
tion with the true chalchihuitl of the ancient Mexicans. he Spanish wccounts ] | 


on the contrary, to the identity of the latter with the emerald-green variety of jadeite. 


ny: ; Rue etags eae ae 7 ; lucidate the early history of Spanish 
This is the conclusion of Mr. E. G. Squier, who has done so muc h to elucidate the early ; S] 


America! 
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chihuitl by the natives of the district where the objects were dug up, and Mr. Squier’s argument that it 


The material was still called chal- 


represents the stone known to their ancestors by the same name is thoroughly convincing. Ma. k. Pum- 
pelly, a competent geologist, after an examination of the same collection, found that the material was exactly 
similar to specimens of the brilliant green jadeite called fei-ts’ui by the Chinese, which had been brought to 
him from the province of Yunnan in southwestern China. An analysis of one of his specimens, given in 
Dana’s “Mineralogy” (page 293), proves it to be really jadeite. The ancient Mexicans, according to Sahagun, 
called their most precious green jade quetzal chalchihwitl, on account of its resemblance in color to the 
eoreeous metallic-ereen plumage of the quetzal bird; the Chinese, by a curious coincidence, no doubt acci- 
dental, derive the name fei-ts’wi from a kingfisher, the peacock-green plumes of which they often use inlaid 
on jewelry. 

In fact, all the jade objects that have been discovered in Mexico and Central America are made of jadeite, 


and our own Collection shows no exception to this general rule. Among the most celebrated examples are 


two carved amulets, known as the Humboldt Celt and the Leyden Plate, which have often been figured and 
described. There is a cast of the Leyden Plate (T) in the Collection. The Humboldt Celt was given to 
Alexander von Humboldt when he was travelling in Mexico in the year 1804, by Professor Del Kio, and was 
soon after presented by him to the Berlin Museum, where it is still to be seen in the ethnographical depart- 
ment. It has been illustrated in Lord Kingsborough’s * Antiquities of Mexico,” Vol. V. A long celt, made 
of jadeite with a specific gravity of 3.31, of gradually tapering outline and slightly convex sides, it measures 
222 millimetres in length, 80 millimetres in width, and averages 34 millimetres in thickness. ‘The Leyden 
Plate, with flat sides, of similar dimensions but only 5 millimetres in thickness, which 1s now in the Leyden 
Museum, was dug up about forty years ago near St. I'elipe on the frontiers of Honduras and Guatemala. It 
appears to have been sawn from the middle of a celt and is bored in two places for suspension, being: intended, 
perhaps, to be worn as a badge of authority. Plaster casts of these two interesting antiquities are exhibited in 
the museum of the American Antiquarian Society at Worcester, Massachusetts, and they were discussed in a 
learned paper read before the Society by Dr. P. J. J. Valentini in 1881, which was printed in their Proceed- 
ings~ with the title “Two Mexican Chalchihuitls.” But his attempt to decipher the cryptographic inserip- 
tions are not altogether successful. ‘The glyphs are of the same type as those of the hieroglyphic inscription 
engraved on the back of our interesting jadeite amulet (No. 309), which is said to have been found in Mexico, 
and the decipherment of which by Dr. Forstermann is also admittedly tentative. The difficulties are due to 
the misguided zeal of the early Spanish monks, whose efforts to destroy by fire every vestige of native cul- 
ture recall the barbarous methods of the builder of the Great Wall when he ordered huge bonfires to be 
made of all Chinese literature. More materials are required for the proper solution of such a problem. 
Returning to Hurope and its literature, we find that M. Abel-Rémusat, the distinguished French Oriental 
scholar, was the first to devote special attention to the subject of jade. He wrote a history of the town of 
Khotan, in Chinese Turkistan, the great centre of the production of jade, compued from Chinese annals 
(Paris, 1520), followed by an appendix (pages 117-240) headed “Researches on the mineral called by the 
Chinese Yu and the jasper of the ancients.” He shows that the jade stone, called kash by the natives of 
Hastern Turkistan and the Western Mongols, was known as yeshin to the Persians and other peoples of 
Western Asia, and that this word, written yeshb in Arabia, is evidently synonymous with the Hebrew yeshfe 
(Hixodus xxviii, 20), from which were derived the Greek tactic, the Latin jaspis, and the French jaspe 
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(jasper). ‘Ihe philological chain is unexceptionable, although it would be difficult to prove his further sug- 


‘On a Collectio f Chalehihuitls fr ‘entral . ries: sla at ae 
. Collection of Chalehihuitls from C ntral Amv rica; Annals of the Lyceum of Natural Historv of New York, 1869. 
: N CW eres, Vi yl. I. page 283. 


He has described an interesting series of carved pieces obtained by him “from the ruins of 


Ow ete 2 ee Sel a 2 Eee Tse OP ew ee 





te ‘ Obed 


No. 645 


ROUND BOX 
( Yuan Ho) 


Chiien-lung (1736-95) 


Nephrite 


(dyad vias Pinan ites saad adap tai vientes SB bid stabed dl Ce a 


Ly RU EARAS MELD ens gh RIPE ppd evade Shad he 


ToPCVMGAdde Aa AAA fald 


Hireeeeee adh auratirit Seraaee hd dd it ht 


ein nels Be 
{4 


Seth LOTT 


hecbl etl SIEM LALaebebbeaetornees es 





_ <s “ ; = 


f 
———— oe ange - ort : 
Be al Ha UT i 2 RADIO te nee Pn os ea | yi oaks SIC es Se 2 ai, el kee ee ere! et iy hue” y 
‘ 


ey 
\ gg - it~ +r, “5 
4s e s & & 
’ aw i, . \* r 
- ie ya >» >) | 
4 ls» > —)} 9 pt ‘ e 9 
dee 0 he — mg PR, th 
¥  Schut iy es .. R 
ori ay oe tae 
roy vaeeee Sa | >, o> 6 a & 
YIP PAs A 4 =~ Ly "ae asd 
pe Or, oF Ee pil egrrs 4 
¢> ert Aine * ace 4 ‘ 4 4 o> 
= - 
se Mad), ad ear L 
ds pe Oa Se SS 9 
“ TOV’ ce Aa c 
> ce > ?~ apte ou % 
“a { ~_ a Pa & & w 
o” q Pa =) hoe Coy os a . 
Ghote RI A Z7e 
“> "af fl v= < ¢ a? ‘ i" 
, 4 Aa ANG a> pias , 
’ aa | pr 
- ae ae * , f 4 








| ‘ 
| 
| 
} 
| : 
: 
‘ / 
\s 
| : 
/ Ds 
| 
" i: :. 
| ; 
q }. 
| : 
| . 
Ls 
| as 
- ; | : 
~ 
; : 
. 
; ; a 
. iA 
a4 
s 
g 
a : 
: 
| 3 
a 
7 bd 
~~ f 
' 
5 : 
| 4 
a 
: } 
; - 
| ad 
| = 
7: 
‘ 
: | | 
: 
$ a 
7 ~ 
F . 
d 
4 
. 
| : 
.8 2 





. - 7 
. | = 
. 7 UL RFTRED BARE et ge NSP OPT NEP PETS T IG UPT EME Fae PU UbdGNgDSDduAS PONDS HALARAAslh ih shih 5465s8idlsed A2LNJSL - . . 28 & oe - : | 





4 7. : 
Wea Ute.) We Agree BT's 


: 


ee eee 





“JADE QUESTION” IN ARCHAOLOGICAL AND ETHNOLOGICAL SOCLETTES > 


gestion that jade was really one of the twelve precious stones which studded Aaron’s breastplate. Rému- 
sat argues that the jasper of classical times was not what we eall jasper now, and that the green jasper 
which Pliny* tells us resembled the emerald, and was worn in the form of amulets throughout the whole 
Hast, was in all probability a kind of jade. The chief difficulty in accepting: this conclusion is the extreme 
rarity of Jade in collections of works of art of the period. The material was rarely, if ever, used by Greek 
or Koman artists. The unique celt from Egypt in the Christy Collection at the British Museum is hardly 
an exception, but it may be conveniently referred to here. It has been described by Mr. ©. W. King, the 
ereat authority on antique gems, in an article on “A Ceraunia of Jade converted into a Gnostie Talisman.”2 
The peculiarity of this implement lies in the fact that it bears upon its two faces Gnostic inscriptions neatly 
engraved in Greek characters. It is believed that the engraving was executed at Alexandria during the 
third or fourth century of our era; but the celt itself is, no doubt, of much older date. Supposing it to have 
been picked up, the fortunate finder would have regarded it, in accordance with early opinion on such objects, 
as a ceraunia, or thunderbolt,—a holy thing fallen from Jupiter,—on which a mystic formula might appro- 
priately be engraved, with the advantage of making the spell doubly potent. A Chinese celt in the Collee- 
tion, No. 323, has been similarly inscribed by its finder with a felicitous sentence of four characters, meaning: 
“May the Hua family flourish like Spring!” being deeply incised on one of its surfaces. It is a striking 
illustration of the identical working of the human mind which has prompted such far-distant people as the 
ancient Mexicans, Alexandrian Greeks, and Chinese to carve jade celts due up by them with talismanic 
inscriptions, as we have no reason to suppose that there could have been any intercourse in those early days 
to account for such curious coincidences. 

But there is no more space for mere speculation here on such subjects. It must suffice to refer those 
who care to thread their way through the maze of ancient and medieval writers to the industrious and 
exhaustive monograph of the late Professor Fischer of Freibure-im-Baden, entitled ““Nephrit und Jadeit,” 
the first edition of which was published at Stuttgart in 1875. In this volume quotations from some two 
hundred authors are ranged in chronological order, forming an almost complete repertory of references ; and 
an alphabetic table of a hundred and fifty synonyms of jade is added, giving the date of the first use of each 
one in literature. ‘The writer was an enthusiastic exponent of the theory of the exotic origin of both Amert- 
ean and Kuropean jade, and although this has been negatived by recent discoveries, his work is indis- 
pensable to an inquirer into the history of the subject. 

The discoveries which started the ‘jade question” in archeeological and ethnological societies throughout 
Kurope were those of jade weapons and implements in the cayes of Mentone and several other neolithic 
deposits in Western EHurope, more especially among the relics of the lake-dwellings of Switzerland, followed 
by the exhibition of thirteen jade implements unearthed by Dr. Schliemann, in 1879, from the ruins of the 
oldest walled city at Hissarlik. The Swiss implements include all the three varieties of jade. With refer- 
ence to the pile-dwellings, it is said that nephrite implements are rather characteristic of stations on the 
eastern lakes (e.g. Lake Constance), and jadeite of those on the western lakes (e.9. Liake Neuchatel). In 
France jadeite predominates, confirmed by the examination of the thirteen prehistoric implements from that 
country in the Collection, only one of which is of nephrite. Dr. Lee’s translation of Iseller’s “Lake Dwell- 
ines” (second edition, 1878) contains “Notes on Jadeite and Jade,” by Thomas Davies, I’.G.5., in the appendix 
to the first volume. Dr. Munroe, in his admirable work on the “Lake Dwellings of Kurope,” published in 
1890, estimates that up to that time there had been found in all Hurope about 500 or 600 worked objects In 
nephrite, 300 or 400 in jadeite, and about 200 in chloromelanite. Krom Lake Constance alone he records 
more than 1000 jade implements, one station on this lake —the station of Maurach— having supplied nearly 
500 implements, with 154 chips and sawn fragments, ranging in size from that of a finger-nail to a few 
inches. 

Professor von Fellenbere of Berne, to whom we are indebted for several analyses of Swiss jade implements, 
referring to the subject in 1869, said, with perfect fairness, that he should hold all of them as derived froin 
the East until mineralogists should show him the mineral in the mountains of Switzerland, or as pebbles in 
the drift eravels, or in the Naeelflue. Hitherto only two isolated occurrences had been reported in Kurope. 


'Vol. [1, Book xxxvun, Ch. viii. * Archeological Journal, 1868, Vol. XAV, p. 105. 
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6 THE SCHWEMSAL BLOCK, INTERESTING IN THE HISTORY OF JADE 


The first was of jade pebbles, which had been found toward the end of the eighteenth century in the drifts 
of Potsdam, near Berlin; and specimens believed to be from this locality are still preserved in the museum 
at Berlin. The second was an angular, smooth-faced block of a dull-green mineral, as large as a man’s hand, 
which was found many years ago at a depth of several feet, buried ina peat-bog at the alum-works at Schwemsal, 
near Leipzig. This was at first regarded as a mass of prase or greenish quartz, but its extreme toughness raised 
a doubt, and on chemical examination it was found to be nephrite. Its occurrence was reported in 1815 by 
Breithaupt, but Fischer insisted that it must have been a block of Asiatic jade accidentally dropped. — It 
seemed more likely, however, as it occurred in the drift of the North German plain, that 1t might have been 
transferred, perhaps ice-borne, from Scandinavia, which is still imperfectly explored geologically. A fragment 
of the Schwemsal block, so interesting in the history of jade, is exhibited in the Collection as No. 148, together 
with many specimens recently found in situ at Jordansmihl and Reichenstein in Silesia by Mr. G. F. IKcunz 
and others, which help so materially to confirm the theory of the Muropean origin of the Schwemsal boulder. 

In 1881, Professor Damour found a pebble or boulder of jadeite at Ouchy, on the Lake of Geneva, and a 
piece of crude jadeite, described at first as “green jasper,” was recorded by him at the same time from Mount 
Vieso in Piedmont. Some time before, three rolled pieces of nephrite had been found, on separate occasions, 
in Styria. Two of these are now in the Johanneum at Gratz, and the third is in the museum at Leibnitz. 
The first two, one of which is represented by Cast B in the Collection, were obtained from the bed of the 
River Mur, on which Gratz is seated; the third, represented by Cast A, came from that of the River Sann. 
The occurrence of the Sann nephrite has been critically examined by Dr. A. B. Meyer, of the Dresden Mu- 
seum, who has been for many years a very strong opponent of the exotic origin of Kuropean jades, and has 
written voluminously in reply to Professor Fischer. The cumulative evidence was getting too strong: for 
Fischer and his followers, and it became difficult to believe that every piece of jade found in Kurope was an 
accidental fragment transferred thither by human agency. 

It only remained to find jade actually in situ in some European locality, and this soon happened at two 
localities in Silesia. Herr Traube, of Breslau, obtained from near Jordansmiihl, in Silesia, a mineral which 
he at first took for a hard serpentine, but which turned out on chemical examination to be true nephrite. It 
occurred in serpentine associated with granulite, and might have been readily overlooked even by a careful 
observer. Having had his attention thus called to the subject, Traube in 1886 found another occurrence of 
nephrite in Silesia, this time in the serpentine at the well-known arsenical pyrites mines near Reichenstein. 
It is true that objects of worked jade had not been recorded from Silesia, but the discovery of the mineral in 
situ at two localities in this country, where its existence was previously unsuspected, shows that its distribu- 
tion was wider than had been generally supposed. 

Lhe following pages will show how successfully the clue furnished by these discoveries has been followed 
up by Mr. Ieunz, and how he found, in 1899, the mammoth block of mottled-green nephrite, weighing 2140 
kilos, in a stone-quarry near Jordansmiihl, which now stands out so prominently in the Collection, No. 184, 
an incontestable specimen of Huropean jade. 

Referrmeg again to the old controversy, submitted to the International Congress of Prehistoric Anthro- 
pology and Archeology held at Brussels in 1872, and summarized in their Proceedings, * it was continued in 
“The Times” during the year 1880, after Schliemann’s discoveries at Hissarlik, where he dug up thirteen 
implements of nephrite, varying in specific gravity from 2.91 to 2.99, one being, he says, of ‘the rare white 
Jade,” the others of “the common green nephrite.” They were examined by the geologist of the British Mu- 
seum, Mr. ‘I’. Davies, who has been already referred to. The letters written to “The Times” by Mr. Maskelyne, 
Professor Kolleston, Professor Max Miiller, and Professor Douglas, in support of the probable introduction of 
the nephrite from Chinese Turkistan, are reprinted in Dr. H. Schliemann’s ‘“Tlios,” 1880, where they can be 
conveniently consulted. They were severely criticized by Mr. Westropp in an article “On Jade Implements 
found in Switzerland,”* in which he concludes that there is every reason to believe that the jade must have 
come from some Iuropean locality, and that it was worked on the spot, like all the other stone weapons found 
in the Swiss lakes, which were made from loeal sources. 
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ANCIENT SUPPLY OF EUROPEAN JADE ATTRIBUTED TO TURKISTAN ia 


jade was Oriental Turkistan. This has really been in all ages, as we shall see later, the main source of 
nephrite tor China, as well as apparent y for Hindustan. The jade of Turkistan, as we shall see described in 
Part II, is chiefly derived from water-rolled boulders, collected by men wading: hand in hand in the rivers of 
Khotan ; but it is also gotten from mines in the mountains south of Khotan and Yarkand, from which these 
rivers rise. Khotan and several of its subordinate cities are already mentioned as producing jade in the 
“Annals of the Former Han Dynasty under Wu-Ti” (B. C. 140-87). In A.D. 541 an image of Buddha, 
sculptured in jade, was sent to China as an offering from Khotan; and in 632 the process of fishing for the 
material in the rivers of Khotan, as practised down to modern times, is related in the annals of the period. 
The rivers Karakash, or “Black Jade,” and Yurangkash, or “ White Jade,” still bear the names which early 
Chinese and Arab writers tell us they took from the prevailing colors of the jade pebbles found in their beds, 
although the Yeshilkash, or “‘Green Jade,” River, which they also allude to, is not represented in recent maps. 
The jade-quarries of Khotan, in the valley of the Karakash River, have often been visited and described by 
recent travellers; but the mines to the southeast of Yarkand, in the precipitous ‘Jade Mountains”—Kash 
Lag in Turki, Yi Shan in Chinese—appear to be much less known. Most of the pale-green nephrite im- 
ported into China in the present day is reported to be brought down on the backs of yaks from these moun- 
tains. ‘The jade-mines in this locality were first particularly noticed by Benedict Goes in 1602. A typical 
example of the jade of this district is the fragment, No. 70, of a weathered boulder from the valley of the 
Tunga Kiver in the Eastern Pamirs, which was presented to the Collection by Professor von Muschketow, 
who thinks that the famous monolith in the tomb of Tamerlane at Samarkand, of which we have a fragment, 
No. 77, may also have come from this locality. 

The celebrated Venetian traveller Marco Polo, who passed through Khotan in 1272, says: “There are rivers 
in this country in which quantities of Jasper and Chalcedony are found.” As Colonel Yule, the learned com- 
mentator, observes, he refers here doubtless to the semi-precious mineral which was afterward called by us 
Jade. ‘The next Kuropean traveller in these parts was Benedict Goes, who made the overland journey from 
India to China in 1602-8, an interesting account of which is given in that rare and fascinating book, Yule’s 
‘Cathay and the Way Thither,”* published by the Hakluyt Society in 1866. Early on his journey Goes met 
the sister of the Iking of Kashgar, who was in difficulty: “So he made her an advance of six hundred pieces 
of gold. She paid him (on their arrival at Yarkand) in pieces of that kind of marble which is so highly 
esteemed among’ the Chinese, and which is the most profitable of all investments that one can take to Cathay. 
Hliarchan (Yarkand), the capital of the Kingdom of Cascar (Kashgar), is a mart of much note, both for the 
oreat concourse of merchants, and for the variety of wares. ‘There is no article of traffic more valuable, o1 
more generally adopted as an investment for this journey, than lumps of a certain transparent kind of marble 
which we, from poverty of language, usually call Jasper. ‘They carry these to the Kimperor of Cathay, 
attracted by the high prices which he deems it obligatory on his dignity to give; and such pieces as the Hm- 
peror does not fancy they are free to dispose of to private individuals. ‘The profit on these transactions 1s so 
oreat that it is thought amply to compensate for all the fatigue and expense of the journey. Out of this 
marble they fashion a variety of articles, such as vases, and brooches for mantles and girdles, which have an 
effect of no small magnificence. These marbles, with which the empire is now overflowing, are called by the 
Chinese Jusce (yii shih, or jade stone). There are two kinds of it; the first and more valuable is got out of 
the river of Cotan, not far from the capital, almost in the same way in which divers fish for gems, and this is 
usually extracted in pieces almost as big as large flints. The other and inferior kind is excavated from a 


er masses are split into slabs some two ells broad and are then reduced to a size adapted 


mountain ; the large 
for carriage. That mountain is some twenty days’ journey from the capital (7e. Yarkand) and 1s called 


Cansanghi Cascio (i.e. Kan sang-i Kash, Persian for ‘Mines of Kash, or Jade, Stone,’ as Colonel Yule shows), 


that is to say, the Stone Mountain, being very probably the mountain which is so termed in some of the 
eeographical descriptions of this empire. The extraction of these blocks 1s a w« rk involving immense labour, 
owing to the hardness of the substance, as well as to the remote and lonely position of the place. ‘They say 
that the stone is sometimes softened by the application of a blazing fire at the surface. The right of quarry- 
ing there is also sold by the King at a high price to some merchants, without whose license no other specu- 


‘Vol. LL, p. 50. 
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8 CHINA PREEMINENTLY THE COUNTRY OF THE MINERAL CALLED JADE 


lators can dig there during the term of the lease. When a party of workmen Bass thither they WaRe a year’s 
provisions always with them, for they do not usually revisit the populated districts at a shorter interval.” 

The medieval traveller Friar Oderic, who started on his long Asiatic peregrination in April, 1818, has an 
interesting note on a large bowl of Chinese ‘arved work supposed to be made of jade. His travels are also 
among: those related in Yule’s ‘‘ Cathay and the Way Thither.”* ‘The palace in which the great Khan dwells 
at Cambaluk (Peking) is of great size and splendour. In the midst of the palace is a certain great jar, more 
than two paces in height, entirely formed of a certain precious stone called Merdacas, and so fine, that I was 
told its price exceeded the value of four great towns. It is all hooped round with gold, and in every corner 
thereof is a dragon, represented as in act to strike most fiercely, and this jar has also fringes of network of 
ereat pearls hanging therefrom, and these fringes are a span in breadth. Into this vessel drink is conveyed 
from certain conduits from the court of the palace; and beside it are many olden goblets from which those 
drink who list.” The gold mounting, of the same style as that of the bronze supports of the astronomical 
instruments of the period which have been recently removed from Peking to Berlin, was fatal to the preser- 
vation of the jar, which disappeared after the fall of the Mongol dynasty. It was discovered again in the 
eighteenth century, during the reign of Cl’ien-lung, the courtyard of a Buddhist temple in the vicinity of 
the palace, where the ignorant monks were using it for storing salted turnips and cabbages. ‘The emperor 
purchased it for a few hundred ounces of silver, composed an ode in its honor to be engraved inside, and 
installed it once more in the palace grounds. It is a large bowl with flat bottom and upright sides, like one 
of the porcelain bowls (yii-kang) which the Chinese use in their gardens for goldfish and lotus flowers, and 
is boldly carved outside with grotesque monsters and winged horses disporting in sea waves. 

China is preéminently the country of jade. It figures among the palladia of the kingdom in their earliest 
records, and the insignia of the ancient feudal princes of the five grades were all wrought in jade. ‘The ancient 
‘Book of Rites” of the Chou dynasty, a thousand years before Christ, prescribes the articles to be worn on the 
kine’s hat and girdle upon various ceremonial occasions, and describes the precious vessels of the state dis- 
played on important occasions and the many ritual vases of the ancestral temple. At the royal funeral a 
supply of fan yii, or “food jade,” had to be provided, composed of pounded jade mixed with millet, a piece of 
jade, called han yii, to put in the mouth of the royal corpse, and jade offering's, called tséng yu, in the shape of 
circular medallions perforated in the middle, were laid in the coffin. 

The Chinese, like the ancient Babylonians, distinguish by different colors the objects and elements of 


nature worship, and they lay down the rule that the jade symbols, woven stufts, and animal victims, when 
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employed as offerings, should be of appropriate and corresponding tints on each sacrificial occasion. Thus 
the jade offerings presented in the worship of Heaven are round in form and azure-tinted, those offered to 
Karth square and clay-yellow; green jade is consecrated to the spirit of the east quarter, red jade to the south, 


white jade to the west, and black jade to the north; while the strings of beads attached to the mitre-like caps 
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and the girdle pendants of the sacrificial costume used on each occasion must be of corresponding color. The 
Chinese contess, however, that in the present day it is difficult to find jade of all these colors, even for im- 
perial sacrifices. 

Jade is declared by the Chinese to be the solidified essence of the rainbow, which is fashioned for the 
thunder-god of ancient mythology into bolts, such as are often found on the ground after heavy storms in the 
shape of celts and arrow-heads; but this is a world-wide myth. The Taoist cult, generally, is riddled with 
superstitions connected with jade, and it is the favorite food of their immortal venil, aS well as the chief 
ingredient of the longevity beverages prescribed by them for mortal men. 

A collection of prehistoric celts was procured by Dr. J. Anderson at T’éng-yueh (Momien), during: his 
journey through the province of Yunnan, the report of which was published at Calcutta in 1871. Several 


jade celts are figured in the appendix of Dr. Anderson’s work among the “Stone and Bronze Implements 
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of Yunnan,” and mention is made of their being worn as amulets by the natives. who attribute to them 





protective virtues against wounds in battle. Dr. Anderson found lapidaries working at jade in Momien, and 


was told by them that their material was mainly imported from Mogaung in Upper Burma, via Bhamo, and 
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that the best colors were emerald-green and pinkish, or rather lavender, which are those especially character- 
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PRESENT CONDITION OF THE “JADE QUESTION” IN THE FAR EAST 9 


e 


istic of Burmese jadeite. He adds that the large heaps of debris showed that the jade manufactured had been 
much more extensive in former times. The chief authority on this province, M. Kmile Rocher, however, 
mentions several localities in Yunnan as producing jade. He says: “It is in the West that is found the 
magnificent jade of which the reputation is established through the Celestial Kmpire. Shun-ning and Yiin- 
chou are said by the natives to be the places where it is most common, Although in quality it is certainly 
superior to the southern jade, it ranks below that of ‘L’eng-yueh-t’ing and of the south of Yune-clvange. In 
these last districts it is perhaps not so abundant as in the preceding, but the colour makes it much more 
appreciated.” 

he older Chinese authors generally agree in giving this province as one of the principal sources of jade. 
A mandarin who made an official tour in the reign of K’ang-hsi (1662-1722), for instance, writes :° “Among 
the aborigines of the district of 'T’éng-yueh there are some who live in trees and make nests in the branches, 
Whose language 1s unintelligible. The dark-green jade (pi-yii) and other precious stones are found in their 
territory. ‘The savage women make their clothes of the leaves of wild chestnuts, which are large and supple, 
sewn together, and they look like graceful fairies of Taoist story.” This is confirmed by Dr. T. L. Jack, a 
mining engineer, the latest traveller in those regions, who speaks’ of the Lolo and Sifan women of the prov- 
ince of Ssu-chuan, on the borders of Tibet, as laden with strings of beads and other ornaments of jade, which 
there 1s reason to believe is a production of their mountain fastnesses. Of Momien he says that “jade 
cutting and jade speculation seem to employ the energies of the greater part of the population.” 

The boulder section in the Collection, No. 100, was procured from a Peking lapidary as an example of the 
dark-green jade (pi-yi) characteristic of Yunnan. It is a nephrite of peculiarly translucent material, distin- 
euishable by that quality from the pi-yi of Manas and other localities in Chinese ‘urkistan, which is @ener- 
ally more clouded and opaque. There are also in the Collection four pebbles, Nos. 85-88, procured in Shane- 
hai from a Mohammedan dealer in stones, who said that they were found in the bed of the Liu-yane River, 
in the province of Hunan, and which are of interest as suggestive of another jade locality in China proper. 

sut jade has not yet actually been seen in situ by any competent observer in any of the eighteen provinces 
of China proper, and it 1s permissible, meanwhile, to doubt its occurrence and to await more certain evidence. 
The interior of China is almost unexplored from a geological or mineralogical point of view; even a China- 
man is not allowed to penetrate some of the mountain valleys where jade is most likely to occur, as in the 
meetine-point, for example, of the three countries of China, Burma, and Tibet. May not this locality be the 
veal source of the pieces of jadeite in the Collection, Nos. 46—57, which are said to have come from Tibet? If 


so, they could easily have come down the River Irrawaddy to Rangoon, and might have been shipped 


thence to Kurope. 

This is the present condition of the “jade question” in the far Kast. It may be solved at any moment by 
further discoveries. ‘There may have been ancient quarries which have long since been exhausted; the 
material of some of the older carved pieces is certainly different in many respects from anything produced 
now, and seems to point to lost sources of supply. 

Burma has always been the country, par excellence, of jadeite, and continues to supply material for the 
workshops of China, it being chiefly brought to Canton and carved there. The latest account of jade 


. ‘ s . T2 ’ A : rxaTnAARrRa Ag 1 if\yetrs a > vate ofS, itm * 
mining in Burma has been given by Dr. J. Nisbet, who lived there many years as Conservator ot Horests, ete.: 


Jade-stone, which formed one of the many monopolies of the Burmese Government, and was retained as such by the British, 
is found in large quantities about the head waters of the Chindwin and the Mogaung tributaries of the Irrawaddy, between the 
25th and 26th parallels of latitude. The mine-workers are wild Kachin tribesmen, while the dealers in and users of jade are 
Chinese merchants; and the exports, averaging some 4000 cwt. a year, valued at nearly £50,000, are almost all shipped to 
Singapore, for distribution thence to Chinese and Japanese ports. Very small pieces of jade of the purest colour and best 
quality sometimes fetch fancy prices, while great blocks of inferior quality have little or no value in the connoisseurs eyes. 

The most celebrated of all jade deposits is a large cliff called the Nantelung, or “difficult of access,” overhanging a tributary 
of the Chindwin River at a place distant about nine days’ journey from where the latter receives the waters of the Uru from the 
north-east. But the euardian spirits there have been ill-disposed for nearly a eeneration back, in consequence of which work has 

‘La Province Chinoise du Yunnan (Paris, 1879), Vol. II, p. 260. — 7 —s. ~ toe 

* Report of Journeys in the Provinces of Yunnan and Kueichow (Tien Cl’ien Chi Yu) by Ch’én Ting, fol. 33. 

°T Logan Jack, F. G. S., From Shanghai to Bhamo. Geographical Journal, March, 1902. 

‘ Burma under British Rule—and Before, by John Nisbet (2 vols., 1901), Vol. I, pp. 401- 40s. 
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10 JADE FOUND IN MANY PARTS OF AMERICA, NORTH AND SOUTH 


Le ng at nragant are those j © ‘vy of the Merip Kachi ibe. where 
lone remained in abeyance. The most productive mines at present art those in the country of th | hin tribe, wher 


some of the largest quarries run up to about filty yards in length by forty 1m breadth and twenty in depth. Quarrying operations 


are confined to the drv season. being undertaken from November till May. Even then the best quarries are generally flooded, 


which ereatly increases the labour of working out the stone. During February and March, when the floor of the quarry or pit 


can be kept dry for a few hours by means of hard bailing, large fires are lizhted with wood at the base of the stone. Despite the 


tremendous heat evolved, a careful watch is kept to detect the first signs of splitting in the rock. As soon as these become 


noticeable, the Kachins attack the stone with pickaxes and hammers or insert levers m the cracks, and thus detach portions 


of the rock. Mortality is high among the jade-workers, as the heat is almost insupportable and the labour severe; but the 


Kachins are jealous of their sole right to quarry the stone. Burman and Shan brokers arrange prices for the quarried stone 


between the Kachin miners and the Chinese traders, all payments being made in coined silver. From the quarries the blocks 
of stone are carried by coolies to Nanyaseik, whence it 1s transported by water in dug-out canoes to Mogaung, on the railway 


line leading southwards to Mandalay and Rangoon. 
When the British began administering this part of Upper Burma, the Burmese system of annually farming the nght of col- 


lecting duty on jade was continued, the sale realizing £3,333 for 185/—88. The local chief of the jade-producing tract levied 


3s. dd. on every load of jade leaving his territory, and also received from the miners ten per cent. of the sums they obtained 
from the jade purchasers. The headman at Nanyaseik levied 1s. dd. on each load, and the farmer of the night of collection 


for the year claimed an ad valorem duty of 33) per cent. In 1898 this system was slightly altered by extending the period of 


payment from one to three years. 
The blocks of jade are mostly taken to Mandalay to be sawn up. There has always been a good deal of smuggling of stone, 


to eyade payment of the heavy royalty to the farmer of the duty, and new rules have been made to check this. 


Jade has been found in many parts of America, both North and South. Prehistoric weapons and imple- 
ments have been dug up in various directions from mounds and sites of ancient graves; ceremonial relics, 
carved amulets, and personal ornaments, with inscriptions dating from before the Spanish conquest, have 
been recovered from the ruins of cities in Mexico and Central America; while the coast Indian tribes of 
Alaska to-day may still be found grinding jade implements, intended for actual use, fashioned in the lines 
of the prehistoric celts and serapers of neolithic ages. Jadeite prevails generally in Mexico and throughout 
Central America from Guatemala to Costa Rica; nephrite is the material yielded by other parts of North 
America, as well as by the southern continent, where it is also occasionally found, although more sparingly. 

The “jade question,” which excited such keen interest in Europe when the Swiss pile-dwellings were first 
explored, has smece reéchoed in America, and it was hoped at first that it would throw an unexpected light 
on the original migration of the people. But such hopes have been disappointed and the light has turned out 
to be a mere will-o’-the-wisp. Dr. H. Fischer was again the chief supporter of the migration theory, basing 
it mainly on the alleged identity of the Mexican and Central American jadeites with those produced in 
Burma, ignoring the immense distance and difficulty of the overland route by way of Bering: Strait, and the 
unprobability of communication by sea in ships, to bring jadeite alone, without any other of the more common 
Asiatic products, such as rice or grain. Professor F. W. Putnam, however, adopted these views when he 
presented a series of carved and sawn objects of Central American jadeite, from the Peabody Museum at Cam- 
bridge, before the American Antiquarian Society in 1886. Some of the celts had been cut into halves and 
quarters and drilled with holes and carved, to be worn as “ornaments,” and he inferred that this was evi- 
dence of the scarcity of the stone, concluding: “Is it not, therefore, reasonable to believe that the stone was 
brought from Asia in the form of implements by the early migrants to this country, and that as the supply 
wus not kept up, and most likely even its source became unknown, the pieces among: the people were cut and 
recut and preserved as sacred relics of the past, to be, one after the other. finally buried with their owners? 
Is it not one of the most important facts yet known tending to show that the original possessors of the 1m- 
plements brought them from Asia, and that at least one portion of America was settled by people from that 
continent ?” 

Dr. A. B. Meyer, of Dresden, had always argued strongly against the migration theory, and maintained 
firmly the greater probability of the indigenous origin of the mineral wherever it had been discovered. This 
has actually been proved to be the case in Alaska and British Columbia. where nephrite implements are 
extensively distributed along the coast, extending here and there some distance inland; axes, adzes, drills, 
and other objects being: found in Indian oraves, in old shell-heaps, and on deserted village sites. Dr. G. M. 
Dawson, assistant director of the Geological Survey of Canada, who took ereat interest in the subject, recorded 
in 1557 the discovery of two small boulders of nephrite, partly worked, in the lower part of the Frazer River 
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DISCOVERY OF THE MINERAL NEPHRITE, IN SITU, IN ALASKA lI 


valley, one at Lytton and the other at Yale. The specimens illustrated the method by which the stone was 
worked. One boulder had been laboriously sawn into rough shape, probably by friction with a thong: or piece 
of wood worked with sharp sand. The stone was cut from opposite sides, and when the cuts were sufficiently 
deep the median ridge was broken, and the block thus separated into two pieces. The roughly shaped tool 
thus sawn out was afterward ground and polished. Some other unfinished objects were found in old 
Indian graves near Lytton, making it certain that the adzes were manufactured there. Dr. Dawson believes 
the jade boulders to be of indigenous origin, and holds that British Columbia nephrite, so far from haying 
been obtained from Siberia, as Dr. Fischer argued, is an autochthonous mineral produced by the alteration 
of volcanic material, and that, although not yet found in situ, it will be discovered among: the ehly altered 
volcanic series of the carboniferous and triassic strata. 

In Alaska nephrite has been really discovered in situ by Lieutenant G. M. Stoney, of the United States 
havy, who was told by the natives of the coast that the material was obtained from certain mountains 
Inland, which he finally succeeded in reaching. ‘The locality, now known as the Jade Mountain, is situated 
north of the Kowak River, about one hundred and fifty miles above its mouth. Lieutenant Stoney brought 
down and presented to the National Museum at Washington a number of specimens, of which a selection is 
figured by Mr. 'T’. Wilson in the ‘* Report of the United States National Museum” for 1896, on Plate 38, page 
456. ‘The collection has been critically studied by Professor KF. W. Clarke and Mx. G. P. Merrill, the formes 
showing by his analyses that it 1s pure nephrite, while the microscopic investigations of the latter prove that 
itis not to be distinguished structurally or optically from the nephrite of Siberia or New Zealand. These 
authorities, in fact, confess that them experience has made them sceptical of the possibility of distinguishing, 
by means of thin sections under the microscope, between nephrites from various sources, and they sum up the 
question in these words : 

To our own minds sufficient assurance that the widely scattered jadeite and nephrite objects were derived from many 
independent sources and possess no value whatever in the work of tracing the migration and intercommunication of races les 
in the fact that these substances are comparatively common constituents of metamorphic rocks, and hence hable to be found 
anywhere where these rocks occur. Their presence 1s as meaningless as would be the finding of a piece of graphite. The 
natives required a hard, tough substance capable of receiving and retaining a sharp edge and polish, and took it wherever 1 


was to be found. 


There are mineral specimens in the Collection from the State of Washington, in the United States, from 
the Fraser River and the Yukon district in Canada, and from Alaska, including’ two of sage-green color from 
the Jade Mountain, one of which has been analyzed by Professor Clarke. Also a long and varied selection 
of aboriginal implements and weapons, of which thirteen belong to British Columbia and forty-four to Alaska 
and the coast of the Bering Sea. 

Dr. Thomas Wilson, Curator of Prehistoric Archeology, United States National Museum, in his report just 
quoted, after supporting strongly the indigenous theory, concludes, nevertheless: “It 1s not possible to 
determine this ‘jade question’ positively or absolutely. We do not as yet (1898) possess sufficient know- 
ledge to solve it finally. Whatever may be at present determined is subject to a reversal by a discovery 
which may be made at any time in the future. If a jadeite mountain should be found i Mexico or ¢ entral 
America, as a nephrite mountain has been in Alaska, it would settle the question at once, but until a ledge or 
quarry of jadeite shall be found in America the question must be left in abeyance. ‘The discovery of the 
place of origin of jadeite in America may neyer be found, and consequently the question may never be abso- 
lutely solved.” 

While America gave us, through its Spanish invaders, the word “jade,” and Asia has furnished us with the 
finest examples of the stone worked into ornamental forms, we may turn to the islands of the Pacific Ocean 
between the two continents for some interesting applications of the material. When New Zealand was dis- 
covered, the natives were found using implements industriously worked in a dark-green stone which they 
called in the Maori language punamu, signifying “ green-stone.” ‘The most valuable of then ‘ green-stones ~ 
was a true nephrite of rich green color, which was obtained along the western coast of the Middle Island, 
and the natives consequently gave to this district the name of Te Wahi Punamu, or ‘Place of the Green- 


stone.” It is found there in situ, and it also occurs as pebbles strewn partly im the beds of rivers and partly 
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12 JADE WEAPONS FOUND IN DIFFERENT PARTS OF NORTH AMERICA 


ht Wows voat labor by the primitive natives into axes, adzes, and other 
alone the sea-shore. It was fashioned with great labor by the primitive natives Into axes, ulzes, and othe) 
Their most characteristic weapon was the meré, or patu-patu, 


implements, and into amulets of varied form. } 
x short, flat, leaf-shaped hand-club, which was held by a thong passing through a hole in the handle and 
securely bound round the wrist. It was only the great Maori chieftains who possessed jade merés, which 
were handed down from eeneration to veneration as precious heirlooms ; the ordinary native New Zealander 
made his meré of some other hard stone like serpentine, of heavy wood. or of the blade-bone of a whale. 
These jade merés are described by some observers as tokens of tribal authority or rank. 

Precisely similar weapons of jade, by the way, have recently been found in different parts of North America. 
Doubts were expressed as to the authenticity of the first Indian patu-patu, which was reported to have been 
unearthed from a mound situated south of the Arkansas River, in Bent County, southeast Colorado; but 
further examination, according to Dr. Thomas Wilson, puts a different phase upon the affair. Mr. J. Wicken- 
ham, in a paper entitled “ An Aboriginal War-Club,”' reports the discovery of a number of these implements 
in various parts of the American continent. Dr. Wilson figures two “‘ Patu-patu from the United States, 
similar to those from New Zealand,”? one of which was found by a hunter in California tied by a cord to 
the wrist of a dead Ute Indian; the other in the State of Washington, three miles east of Olympia, while 
clearing’ the ground of stumps. Dr. Wilson concludes his interesting résumé of the subject by remarking 
that ‘‘it has to be admitted that this is an implement of the North American savage: whether historic or 
prehistoric may be left undecided.” 

‘To return to New Zealand. The curious ornament or amulet known as tiki, or hei-tiki, which was worn over 
the heart by Maori chieftains, is wellknown. It presents the form of a grotesque human figure, generally hay- 
ing’ its huge eyes inlaid with the iridescent shell of haliotis, and sometimes of late years with sealing-wax, the 
red wax contrasting strongly with the green nephrite. From the fact that the lower edge of the tiki is 
always sharp, it has been inferred that it may have been derived from the type of the celt: perhaps even 
carved from an actual celt, like the amulets of many other primitive peoples. In New Zealand these tikis 
seem to have had some connection with ancestor worship and mythology, and they were sometimes regarded 
as symbols of right to hereditary lands. 

There is a fine hei-tiki in the Collection, No. 315. New Zealand is also represented by a large war-club or 
mere, No. 296, and by a series of fine aboriginal axes and hatchets, besides nine mineralogical specimens. 

Nephrite also occurs In New Caledonia, where the natives fashion it into axe-heads, often of large size, like 
the aboriginal battle-axe in the Collection, No. 297. It is found besides in New Guinea, which is represented 
in the Collection by Cast R, taken from an aboriginal hatchet in the Dresden Musewn. and in several of the 
sinaller Pacific islands. It was in consequence of its frequent use by the South Sea islanders as a material 
for making axe-heads that nephrite became known to German mineralogists as Beilstein, or ‘‘axe-stone.” 
Damour described, under the name of “ oceanic jade,” a fibrous variety found in New Caledonia and in the 
Marquesas Islands, having a specifie gravity of 3.18, and differing from ordinary nephrite in the proportion of 
hme and magnesia which it contains, but this is not generally recognized as a distinet species. The jade of 
the Pacific islands is, in fact, generally hnephrite, but jadeite is reported to be found in New Guinea. Oceanic 
Jades can hardly have found their way to Murope or to America in prehistoric times, although Fischer went so 
fu as to argue in favor of such a view. 

tecent discoveries have shown, by cumulative evidence. that nephrite and jadeite are not so limited geo- 
graphically as was formerly supposed. M. Alibert has enriched the museums of the world with blocks of 
lustrous dark-green nephrite boulders found in the vicinity of his graphite-mines at Batougol in Siberia; and 
many other localities have since been reported in different parts of the country, several of which are repre- 
sented by specimens in this Collection. It was finally found there in situ. in L597, by Professor L. von 
Jaczewski, who had been sent to search for a monolith for the tomb of Alexander III. He found large beds 
of olive-green nephrite on the northern slopes of the Kitoi Mountains, with immense boulders lying beneath, 
measuring four by three metres, and generously presented several pieces to the Collection, Nos. 101, 107, 
L038, 109, 111, 115, and 1382. 

Professor Jaczewski, in his vivid account of his explorations in Siberia in Part III, describes the occur- 
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IMPERFECT METHOD OF MINING JADE IN THE CHINESE EMPIRE 13 


rence there of the nephrite mineral, which, he says, fully deserves the name of “rock.” in such vast quan- 
tities and masses, “that not only sarcophagi, large vases, and similar objects can be cut from it, but also 
whole columns and monuments.” There is one piece in the Collection, No. 134. from Kurope, approaching 
these large dimensions, the block of nephrite extracted from a quarry at Jordansmiihl in 1899 by Mr. Ikunz, 
which weighs 2140 kilos, Pale-green nephrite occurs in huge masses, according to Chinese accounts, in the 
“Jade Mountains” to the southwest of Yarkand in Chinese Turkistan. In Alaska there is also a “Jade 
Mountain” possessing large seams from which enormous pieces could be taken by modern mining methods. 
Mining in China has been generally confined to firing and then chilling the rock by water, thus breaking: it 
into small pieces, and I believe that part of the cause of not cutting large pieces of jade during ancient times 
was on account of the blocks being broken up by this method of mining. That may be a reason in part, but 
only in part, as, for example, the Jordansmiihl piece is mentioned to be so full of seams that it would be 
umpossible to find a perfect piece large enough to make a large vase or any such object. It is reported that 
In most of the quarries that are being mined in China the same trouble is encountered from the multiplicity 
of scams and flaws. 

In Siberia some of the large pieces found on the river-beds as huge boulders do not seem to have so many 
seams and flaws, and therefore it is expected that in the future some very large decorative pieces of jade will 
be fabricated. but the question of transportation is a serious one, and until railroad tracks are laid down 
such pieces will not be moved to places where lapidaries could, by modern methods, reduce them. 

In Chinese Turkistan the oasis of Manas has been identified as a souree of the Chinese spinach-green 
nephiite, as evidenced by the boulder fragment, No. 76, the large water-worn block, No. 78, and some smaller 
pieces in the Collection. 

Africa, so far, has yielded little or no jade, although Fischer records one ancient Hgyptian scarabeeus 
carved in jadeite. Feldspar is the usual material used by Babylonian and Assyrian engravers for their 
cylindrical seals, but there is at least one Assyrian seal in the British Museum earved i Jade. 

Jadeite implements are included in the interesting discoveries made in Crete a short time ago by Mr. A. J. 
Evans. These discoveries promise to throw a new light on the beginning of Greek civilization, and are de- 
seribed in his article on **The Neolithic Settlement at Knossos and its Place in the History of Karly Ateean 
Culture.”! In the neolithic stratum of Knossos, which contains the remains of the first settlement of that 
period yet explored in the Greek world, supposed to date from before 3000 B.c., an abundance of primitive 
dark, hand-made pottery, often punctuated and incised, and with inlaid decoration of textile derivation, was 
found. Mixed with this were over three hundred axes, besides chisels, adzes, hammers, and other stone 
implements, made of greenstone, serpentine, diorite, hematite, and other materials, in addition to jadeite. 
The velics exhibit curious Anatolian analogies, and, as Ma. Evans observes, ‘the continued exploration of the 
Neolithic remains of Knossos is necessary for the full elucidation of many of the problems suggested by 
these discoveries.” The most interesting problem, from our point of view, is the source and associations of 
these jadeite implements, and it is to be hoped that more will be discovered in the immechate future. 

The present Collection affords no small contribution toward the solution of the interesting questions 
which have been briefly touched upon in this introduction, as a g@lance at the Catalogue will show. ‘The list 
of mineralogical specimens includes many localities in Asia, Europe, North America, and New Zealand. 
About three fourths of the number come from Asia,— Burma, ‘Tibet, ( ‘hinese Turkistan, and Siberia being’ the 
countries represented. Of the remaining fourth, one half is attributed to Kurope, the localities being: Jordans- 
miihl and Reichenstein, Schwemsal in Saxony, Tolna in Hungary, and Neuchatel in Switzerland; the other 
half is divided between Alaska, British Columbia, and New Zealand. 

With reeard to the question as to the existence of jade in situ in different parts of the world, lam quite sat- 
isfied that if any person should carefully study the specimens of this Collection, arranged as to their locality, 
he would soon be as satisfied as I am that the specimens found in Mexico originated in that locality; again, 
those of the Pacific Coast from the north of Mexico to Alaska have their own distinct appearance. ‘Those of 
Alaska are different from those south of that locality, and they also differ from those of Siberia. ‘They are 
‘ndie'enous to:their own localities. The majority of the relies derived from the lake-dwellings of Switzerland 
| ' Published in Man, No. 146, 1901. 
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14 SETTLEMENT OF THE QUESTION AS TO THE LOCALITY OF JADE 


are of quite a distinct class from those found in any other locality. ‘The same can be said regarding: the 
aboriginal jades of New Zealand and New Caledonia; none exist In any part of the world of the same char- 
acter and appearance as these last. You will find a great similarity of color and appearance in the implements 
from France; they are unlike the prehistoric implements of any other locality. Thus far the specimens in 
the Collection from Siberia are, as a whole, of a different appearance from those of other localities. All the 
jadeites of Burma seem to be of a distinctive class, and I know of no specimens from any other part of the 
world similar to them, unless it may be possibly that part of Tibet bordering on Burma. ‘The nearest that 
approach them are some of the specimens from Mexico, yet any one at all familiar with both will at once see 
that they vary considerably and would not be recognized as of the same locality. 

. am sure that were the labels to be removed from these widely separated groups I could easily distinguish 
them apart and readily assign them to their proper localities, and that any mineralogist or archeologist 
would have no difficulty in doing: the same. 

This, to my mind, settles the question as to the locality of jade im situ. I believe that it exists im situ and 
in boulders in all the localities I have mentioned, and that it will be found in many others when sufficient 
interest develops to seek it. 

As to the material, it will surprise most people when it is stated that although jade 1s such a distinct min- 
eral, yet there are in the whole Collection but few pieces that are perfect as nephrite, chloromelanite, or jade- 
ite. Almost all contain in addition some foreign substance in smaller or greater proportions. You will find 
i piece that is classified as jadeite because the greater part of it is of that material; the other part may be 
nephrite. The same may be said of nephrite in which is found some remaimine’ portion that is jadeite. 
Chloromelanite, which is of the same class as jadeite, may also possess an excess of iron, or possibly may 
have some nephrite or other foreign substance in smaller quantities. Some pieces have been ruled out 
of the Collection because the nephrite existed in a smaller quantity than the other mineral constituents 
of the stone. Yet the experienced collector will rarely make a mistake in selecting correctly a piece of 
jade. His judgment for a correct selection by touch, temperature, weight, and sight may be relied upon 
without fear. 

The list of archeological specimens, nearly two hundred in number, comprises implements, weapons, and 
partially worked pieces from all the continents of the world except Africa; a representative series of casts 
from Kuropean museums; a number of ornamental and ceremonial objects of jadeite from Central America. 
Mexico, and New Zealand; and a selection of old Chinese carved objects which show signs of having been 
buried in the ground, and are, for this reason, separately classified under the heading’ of ‘* tomb jades.” These 
include examples of ancient tokens and batons of rank, sacrificial tablets and libation vessels. inscribed celts, 
amulets, and signets, archers’ thumb-rine’s, armlets, and eirdie pendants, wine-ewers and -cups, with other 
relics of Chinese antiquity. The preceding section throws some light on pre-Columbian Mexican ethnology, 
exhibiting pendants and beads, miniature masks, carved amulets and other ornaments, labrets or ear-tubes 
pierced for the insertion of feathers, teeth inlaid with pea-ereen jadeite, besides two pieces inscribed with hiero- 
glyphs in the ancient Mayan script of great rarity and value. The cast (S) of a pre-Columbian figure of a 
man with artificially deformed head, wrought in bluish-ereen jadeite, now in the Imperial Museum at Vienna, 
and which is probably of Mexican origin, may also be alluded to in this connection. But these thing's are all 
fully described in the Catalogue and need simply to be referred to here. 

Next we come to the art objects of jade, in which the material has been in turn shaped by the saw, carved 
in relief by the lapidary’s wheel, pierced with open-work designs by the diamond drill, and ground and pol- 
ished in various ways to prepare the object for artistic decoration, for personal ornament, or for any of the 
other uses to which jade is adapted. China is the chief country of the craft, and the bulk of every collection 
of Jade 1s always Chinese. For this reason Part IT is devoted ton 


Jade in China.” It consists mainly of a 
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learned essay written expressly for these pages by T'ang Jung-tso, a Chinese scholar, a native of Peking. 


his is printed in the original Chinese, with an Kinglish translation, and an introduction referring to old Chi- 
ry. = ; ° rO ae ; os : ’ : . ” 

he essay is followed by a series of water-color illustrations. painted on the 
spot by Li Shih-ch’iian, the Chinese artist who has since so well llustrated the 


nese literature on the subject. 


magnificent ‘*Deseription of 
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Peking” written by Monseigneur Favic r, the celebrated bishop of the Lazarist Mission there. ‘These illustra- 
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VARIOUS METHODS OF WORKING JADE IN DIFFERENT COUNTRIES 15 


tions give realistic and authentic pictures of the various processes of work followed by the Chinese craftsman, 
which, it is hoped, will be appreciated as both interesting and novel as well as quaint. 

Part LU, entitled ‘Jade as a Mineral,” is the most important and valuable part of the volume, jade being 
treated as a mineral in its widest sense with a completeness and scientific accuracy never previously 
attempted. ‘he services of the distinguished scientists whose careful work is enshrined here have been 
eratetully acknowledged in the Preface. Among: the questions of more eeneral interest which are treated in 
detail ave the following: The colors of jade, whether natural or the result of weathering or stainine; the 
translucency, lustre, opalescence, sheen, and other qualities which ennoble it as a material for artistic work. 
The great tenacity of jade, a characteristic property, proved by a series of tests showing: its resistance to im- 
pact, compression, and tension. Its special sonorousness, or resonant quality, which makes it valued by the 
Chinese as a material for musical instruments. The relative hardness and specific gravity of jadeite and 
nephrite, them different chemical constitution, and the localities of their geological occurrence are fully dis- 
cussed. ‘he relations of jadeite and nephrite and the other studies of microscopical petrography which throw 
some hight on the origin of jadeite are novel and most suggestive. The collector and connoisseur of art will 
find the description of the many minerals sometimes mistaken for jade, and the means of detecting them, 
which concludes the series, of no small interest and value. 

Part LV is devoted to a sketch of the methods of working: jade at different times and in different countries. 
[It begins with an account of the work as it is carried on to-day by the Chinese lapidary at Peking, based 
upon the naturalistic water-color illustrations in Part [1, which were painted on the spot by the Chinese 
artist. We are indebted to his labors for an exact knowledge of every step of the Chinese jade-carver as he 
elaborates, from start to finish, one of the artistic triumphs for which the Collection is remarkable. Irom 
China we pass to India and its jewelled jades, glance at Persia with its sword-hilts and amulets of jade, and 
compare the methods of work followed in these countries now with those of classical times, and with the pro- 
cesses adopted by the skilled HKuropean lapidaries of modern days, who continue to use the same old tools, 
only with their power increased by being whirled more rapidly by steam and electricity. But such perfect 
instruments must have been very gradually evolved from small beginnings, starting from the prunitive 
methods by which prehistoric peoples fashioned their jade tools and weapons. ‘The connection is worked out 
by a study of the prehistoric objects in the Collection and by a comparison of the methods revealed by thei 
study with those followed in recent times by certain uncivilized races, such as the Maoris of New Zealand 
and the Alaskans of North America, in the manufacture of their aboriginal implements of jade. 

Part V is entitled “Worked Jade” and is intended to give a general summary of the subject under the 
two headings of Prehistoric and Historic. The usual meaning of the word “prehistoric” 1s somewhat 
widened so as to include in the first class the relies of savages who lived prior to the beginning of history 
in their several localities. The second class includes all the artistic specimens of the lapidary’s art, the 
product of more civilized peoples in historic times, which make up the bulk of the Collection. ‘They are 
fully described in the Catalogue which forms the second yolume, and have been referred to here only to 
eive a general view of the various uses and purposes for which jade has been worked and some of the points 
which contribute to its artistic value. 

A short bibliography of some of the older authors on jade consulted for this Historical Introduction is 


appended. One or two other references will be found in the notes to subsequent parts of the volume. 
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JADE IN CHINA 


ITS PLACES OF PRODUCTION, VARIETIES, LITERATURE, AND MANUFACTURE 


BY STEPHEN W. BUSHELL, ©C.M.G., M.D. 


PHYSICIAN TO H. B. M. LEGATLON, PEKING, CHINA 


AN INTRODUCTION TO YU SHUO BY T’ANG JUNG-TSO 


AND YU TSO T’OU BY LI SHIH-CH’UAN 
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JADE IN CHINA 


INTRODUCTION 


HAVE been asked to write a few words on Chinese Jade, by way of introduction to 
the learned * Discourse on Jade,” by my friend T’ang Jung-tso,’ which is remarkable 
not only for its research into the vast store of native literature, but also for the 
knowledge it shows of ancient and modern work in Jade. It has been written to 
illustrate the remarkable collection of Ma. Heber R. Bishop, who requested ‘‘a 
condensed article on jade by a native Chinese scholar, treating upon its uses in 
China from the earliest period down to the present day; stating what appreciation 
it obtained when first brought into use, and for what purposes 1t was used; a @en- 
eral statement of the estimation in which it was held, and of the @eneral senti- 


ment associated with it on the part of the Chinese, especially regarding it in its 





erude condition, as well as when worked into forms for implements or artistic purposes. If they have any 


particular religious associations with it, that should also be stated; and then also to what extent 1f was used 
and appreciated by the Imperial Government; and to what extent it is now mined, and for what purposes.” 
The vowels and diphthongal sounds are pronounced as in Italian, in 


accordance with the following table: 


Waelster’s 
mys tem 


‘In Chinese names the surname comes first, the next two syllables 
connected by a hyphen being the personal name. Chinese is a strictly 
monosyllabic language, and im the transcription of foreign names, in 
the same way as in that of the native Manchu, each syllable must be 


Knglish 
Value 


Vowel 
Symbols 


rendered by one or more Chinese characters, e. g., bi-sho-po for Bishop. k ° ? fs ee 
I have followed Sir Thomas Wade’s system of orthography, which is é G Q ig in fern 

now so generally adopted, as by my friend Mr. Hippisley, m the Cata- i=<¢ i as in marine 
logue of his Collection of Chinese Porcelain published by the Smith- ih las in pin 

sonian Institution, Washington, 1890. Professor Giles, In his large 0 0 o as in lord 

Chinese dictionary, uses the same system of transliteration. ul i) ll as in prune 

With regard to pronunciation, the consonants are generally pro- U | i as in German Minchen 
ul Toru between ain dif and win shit 


nounced as in English, with the exception of 7, which is nearly the 
French 7 in jaune, the Enelish s in fusion or 2 in brazer. The initials 
ch, k, p, t, ts, tz, occur also aspirated, and the aspirate which mtervenes 


or the last yowel sound, #7, which is found only with the initials ss, 
tz, t2’, we have no equivalent in English. Jn the diphthongal sounds 


between them and the vowel following is indicated by an apostrophe 
in preference to an h, lest the Enelish reader should pronounce ph as 
in frimmph, th as in month, and so on. To pronounce ci’a, drop the 
italicized letters in much-harm, for fa drop the itales in Art-hard. 
The initial As, with a slight aspirate preceding and modifying the sibi- 
lant, is a peculiar sound which ¢an be acquired only by practice. 


each of the vowels is separately pronounced in the Italian fashion; 
thus, a, nearly our aye, is better represented by the Italian az in hai, 
amai ; 7a, by the Italian 7a In piazza; veis pronounced as in the Italian 
siesta, niente, ete. Hach Chinese monosyllable has its own special tone 
or musical intonation, but for this the Inquirer must be referred to 


special works on the subject. 
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22 THE HIGHEST APPRECIATION OF JADE SHOWN BY THE CHINESE 


The Chinese author has, in accordance with these instructions, which were communicated to him by me, 
divided his article into nine sections, entitled: 

1 Sources of Jade 
1 Crude Jade 

mt Value of Jade 

Iv Objects made of Jade 
vy Jade used by the Son of Heaven 
vI Jade used by the State 

vil Colors of Jade 

vii Ancient Jade 

Ix Fei-ts ul 


It concludes with an Appendix, containing the titles of seventy-one books quoted in the article, which 
range through at least three thousand years, and belong to every class of literature, from the official annals 
to the relations of Taoist legend. I have given the names of most of the writers of these books, and thei: 
approximate dates. The ‘ Discourse” itself I have translated as literally as possible, so as to try to convey 
the spirit of the original. There is hardly space for comment or for minute criticism of details, even were 
it advisable. 

The Chinese seem to have had the highest appreciation of jade from prehistoric times, before the migra- 
tion of the black-haired race to China, and while they were still, perhaps, residents of Central Asia, the 
native country of the best jade. This is shown by the frequent reference to it m the classical books and in 
the early annals. Jade is often, for example, referred to in the “Shu Ching,” which 1s a collection of early 
contemporary documents arranged as we now have them by Confucius, who hved B.c. 551-479, under 
the Chou dynasty. 

The Chou was the third of the three ancient dynasties with which authentic Chinese history begins, after 
a prolonged fabulous and legendary period ending with the reigns of Yao and Shun, which head the first 
chapters of the “Shu Ching,” the classical Book of Annals. The successor of the emperor Shun, Yu the 
Great, was the founder of the Hsia dynasty, under which the rule was handed down in hereditary succession 
till his house was overthrown by ‘T’ang: the Successful, the founder of the Second dynasty, the Shang: or Yin. 


The reigning Manchu dynasty is the twenty-fifth in the line according to the following: table: 
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: | Duration 
E Dynasty hemarks Began 
5 Years 
i | Hsia lv sovereigns B.C. 2205 L359 
: 2 Shang 25 sovereigns. ‘The 16th, P’an Keéneg, changed the dynastic title to 
: Yin, Bp. c. 1401] L766 644 
3 Chou ot sovereigns. The 18th, Ping Wang, moved the capital to Lo, B. ¢. 
(70, founding the Hastern Chou. Confucius flourished p.¢.551—479 L122 O67 
t Ch'in founded by Ch'in Shih-huane, builder of the Great Wall, whose 
son reigned only 3 years 2Do 49) 
5 Han Styled Western Han from the site of its capital at Ch’anean, now 
hisi-an-tu. 14 emperors OG 23] 
6 Later Han Also styled Eastern Han from its capital at Lo-yane, in the prov- 
ince of Honan. 12 emperors RT OR L9G 
(7 Minor Han Z emperors. Divided the empire with the Wei and Wu KMpoch of 
Three Kingdoms. San Kuo 29] {4 
S Chin 4 emperors 965 2 
9 Kastern Chin ll emperors. The founder, Yuan Ti, removed the capital to Chien- 
= kang, now Nanking 217 103 
: LO Sune oO emperors | Bical ae se Fag ’ | 49() 19 
L 11 Chi Feta nerOrs rites A Ol] DELO Se hse. North and South, Nan | (79 22 
: 12 Liane 4 emperors | Pei pee the EBEVGE cynasues of Wei (886—549), Ch’i oe ae 
: 13 Ch’én ) wienetan pou—ort), and Chou (557-581) ruling the North, 5 BT 29) 
| 
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THE MING AND CHING 


DYNASTIES OF THE CHINESE 


HMPIRE 23 


ABSTRACT OF THE CHINESE DYNASTIES (Continued) 


Duration 


Dynasty Remarks Began 
Years 
l4 Su » emperors 89 29 
Ll) Tang 20 emperors 618 289 
[6 Posterior Liang Z emperors J0O7 L6 
l\7 Posterior Tang emperors ; =s ; | 925 1 
lige. ~- Kpoch of the Five Dynasties—Wu Tai—during which _ \ ne 
ls Posterior Chin 2 emperors | 3 . | 936 L | 
[9 Posterior Han 2 emperors | ‘8 rulers reigned only 53 years. 947 
20 Posterior Chou o emperors | 9D] 7) 
Zl Sung ) emperors | 960 L67 
22 Southern Sune J) emperors. Shared the empire with the Chin Tartars (1115-1234) L127 155 
25 Yuan ) emperors. Founded by Kublai Khan, grandson of Genghis Khan 1280 do 
24 Mine l[/ emperors 1368 276 

29 Ching The present Manchu Tartar line, of which the 9th emperor, Kuang 
Hsu, is now reigning L644 
THE MING DYNASTY 

Dynastie Title, Title of Reign, Year of Dynastic Title, Title of Reign, Year of 


or Jiao Hao or Nien Hao 


Aecession 


Trai Tsu Hune Wu L368 
Hu 1 Chien Wén 1399 
Ch’éne Tsu Yung Lo 14.03 
Jen Tsung Hung Hs L425 
Hstian Tsung Hstian Te 1426 
Ying Tsung Chéng Tune 1436 
Tai Tsung Ching T) Ching Tai L450 
Ying Tsung (rest ored) Tien Shun L407 
Hsien Tune Ch’énge Hua 1465 


THE REIGNING 


Dynastic Title, Title of Reign, Year of 


or Miao [lao or Vien Hao Aecession 
Shih Tsu Chane Huang Th Shun Chih L644 
Shéne Tsu Jén Huang Th Kang Hs 1662 
Shih Tsung Hsien Huang T1 Yung Chéne (295 
Kao Tsung Shun Huang TI Chien Lung L736 
Jén Tsung Jui Huang T Chia Ching L796 


Kuan Tzu. the famous Minister of Duke Huan? of Chi, who lived in the seventh century B.c., 


or Mino Hao Aceession 


Or Nis fi Hao 


Hsiao Tsung Hung Chih 1488 
Wu Tsung Cheng Te L506 
Shih Tsung Chia Ching L522 
Mu Tsung Lune Ching L567 
Shén Tsung Wan Li Bye: 
Kuang Tsune’ Tai Change L620 
Hsi Tsung Tien Chi 1621 
Chuane Lieh Ti Cheung Chen L628 
(CHING) DYNASTY 

Dynastic Title, Title of Reign, Year of 

or Miao Hao or Nien [ao Aceession 

Hsiian Tsung Ch’éne Huang Ti Tao Kuang L&2] 
Weén Tsune Hsien Huang Tr Hsien Fénge LS5] 
Mu Tsung Yi Huang Ti Tung Chih L862 
(The Reigning Sovereign) Kuang Hsii LS7o 


writes 1n 


his book on political economy: “Jade comes from Ou-ti, gold comes from Ju Han, pearls are produced in 


( h’é-yeh. 


The former king's, because these things came from afar, and were obtained with difficulty, made 


use of them according to the respective value of each, pearls and jade being estimated highest, eold placed 


in the middle class, copper knives and spade-shaped coins belonging to the lowest class.” 


The character yii, meaning jade, is a very ancient one. 


It consisted originally of three horizontal lines, 


connected by a vertical line, representing three stones strung together, the dot on the right beige a modern 


\ Duke Huan (3. c. 693-642) was the fifteenth hereditary prince of 
(h’j. a state situated in the north of what is now the province of Shan- 
tung, a fief bestowed by Wu Wang, the founder of the Chou dynasty, 


upon Shang-fu, one of his chief advisers both in peace and in war. 


For thirty-nine years Duke Huan was the acknowledged head of the 


eonfederaev of states which ruled the internal affairs of China und 


the nominal sovereignty of the house of Chou, owing his success In 
oveat measure to the advice and statesmanship of his famous counsellor, 


Ler 


Kuan Chung, who died in B. c. 645, and who is enrolled in the list of 
sages under the title Kuan Tzii, and is the author of the philosophical 
The feudal 
princes at 1 his } erlod were ranked as hung, hou, pos tzu, and nan, fairly 
These hereditary 


book on government and legislation which bears his name. 


rendered duke. marquis, earl. viscount. and baron. 
titles are still used in China, although the feudal system, as In Kurope, 


is long extinct. 
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24 THE JADE-PRODUCING DISTRICTS OF CHIN ESE TURKISTAN 


se os , iy jp suharaeteare Ace Cy » r QJ a 4) 
addition, to distinguish it from the similar character, wang, king. ‘Two characters, placed side by side, and 


read chiieh, meant two pieces, and the character chii, the original form of which was yii, jade, three times 
repeated, signified, specially, ten pieces of jade.’ 

Marco Polo was the first European to visit the district of Khotan, celebrated for its jade. He passed 
through it on his way to China, m the thirteenth century, and refers to the quantities of jade, which he 
calls jasper, and chaleedony found in the rivers of the country.” A more detailed account of the “fishing” 
for jade is found in the diary of Chang Kuane-yi, an envoy from the Emperor of China to Khotan in the 
tenth century, as described by our author. He alludes to three rivers, called White Jade River, Green Jade 
River, and Black Jade River, from the different colors of the pebbles of jade found in their beds. An Arab 
historian of Timur® (Tamarlane) tells of the two rivers of Khotan, whose stones are of jasper (yesh), called 
Orangkash and Karakash, signifying in the Kastern Turki tongue White jade and Black jade, and adds that 
these two rivers have their source in the mountain of Karangotag. These names may all be found in 
modern Chinese maps of Eastern Turkistan, and they are placed at about the same distances from Ixhotan 
as by Chang Kuang-yi over nine centuries ago. The walled city of Karakash, 70 li* northwest of I<hotan, 
and the village of Yurtingkash, 10 li east of Khotan, both take their names from the rivers on which they 
stand. Johnson, describing his visit to Khotan in 1865, talks of jade as “obtained from the Karangotak 
Mountains at a height of 8735 feet.” 

These mountains are really part of the great K’un Lun Range, and the same as the Kun Mountains 
referred to in the Itinerary of Chang Kuang-yi as the source of the Jade Iivers. This range, which starts 
in the east from the borders of China Proper, on the south of the lake Kokonor, forms the boundary line 
between Chinese Turkistan and Tibet. I have compiled the accompanying maps of the jade-producing 
districts of Chinese Turkistan, from Chinese sources, to illustrate this paper. They are based upon the 
maps produced after the surveys made by British and Russian officers, which were published at Dehra 
Doon, at the Office of the Great Trigonometrical Survey of India in 1875, compared with more recent maps 


published in the Journals and Proceedings of the Royal Geographical Society of London, to illustrate the 


journeys of Lieutenant Younghusband and other travellers. The I’un Lun Range may be seen traversing 


the map from southeast to northwest, it being known by various names in different parts of 1ts course. 
The part to the south of Khotan is called Nan Shan, or Southern Mountains, which is continuous on the 
west with the Mareulueh Mountains, and these pass into the Mirtéi Mountains, which last extend north- 
ward as far as the town of Khusharib (meaning “Twin Peak Stream”), where the Yarkand or Zaratshan 
(“Gold-scattering”) River emerges through a precipitous defile. These Mirtai Mountains are described in 
the paper of T’ang Jung-tso as situated 230 li southwest of the town of Yarkand, under the name of Mirtai 
Tapan, Tapan standing here for Dabin, which in Manchu signifies “mountains.” They are usually called in 
older Chinese books the Bilor Mountains, and it is by this name, or the Turki form, Belurtag, that they are 
eenerally described in European works. It seems likely that this name of Mirtai, also written Milotai, is 
merely a corruption, or rather a dialectal variation, of Bilotag, the final syllable being softened and the 6 
replaced by m. This latter change is a common one in the dialect of the Kirghis mountaineers, who always, 
for example, pronounce Tashbalik (“Stone-town”), Tashmalik. These Mirtai Mountains, which are described 
as covered with perpetual snow, extend nearly ten miles from base to summit, and are composed of three 
series of strata, of which the middle series contains the jade, the lowest and highest being formed of com- 
mon rock, ‘They are called Yu Shan, or “Jade Mountains,” in modern Chinese geographical books, just as 
the Zaratshan, the ‘* Gold-scatterer,” 1s known to the Chinese by the alternative name of Yii Ho, or “Jade 
River.” In ancient times, as shown above, the chief supply of jade was obtained from places within the 
boundaries of the district of Ihotan; in modern times the largest quantity comes from Yarkand. Al the 
principal mountain quarries and jade-producing rivers are comprised within these two provinces. 

There are many Chinese books on Turkistan (Hsi Yii). Among the most important are the voluminous 
geographical description, with maps, entitled “Hsi yi tou chih,” published by imperial commission in the 

=i et nc ral ly dio. pl Bk. beg eke ste vie published in 1875. Both editions are now out of print 


notes by Colonel Henry Yule, C. B., R. E. In two volumes, London, 


o ots ; Histoire de Timur, traduit par Petis de la Croix, Tome [II], p. 219. 
S71. A second edition, revised, with new matter and more illustra- 


A li may be roughly estimated at one third of an English mile. 
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THE JADE QUARRIES ON THE YARKAND RIVER 25 


reign of the emperor Clrien Lung, and the “Hsin chiang: chih liieh,” another detailed deseription of the 
New Dominion (Hsin Chiang’), issued also with the imperial imprimatur in A. Dp. 1821, the first year of 
the reign of the emperor Tao Kuang. I have taken the Chinese names of the places principally from these 
two works, the original Turki names being: so variously transliterated in Chinese by different authors. 

A fuller account of the jade quarries is to be found in the “Hsi Yii Shui tao chi” (‘Description of the 
tivers of Chinese Turkistan”), in five books, by Ying-ho, a learned Manchu officer, published in the year 1823. 


his gives an itinerary from Yarkand to the mines in the Mirtii Mountains, 410 li distant: 


Mrom Ydrkand to Posgdém, south, 70 1 
Posgdm to Khan Langar, southwest, 50 1i 
Khan Langar to Yenei Chuang, southwest, 150 hi 
Yengi Chuang to T’sipan Mountains, southwest, 30 li 
Tsipan Mountains to Atzu Khansar, southwest, 50 li 


Atzu Khansar to Mirtéi Mountains. southwest. 60 |i 


It also gives, under the description of the Yarkand River, an account of the stations along the course of 
the river-bed at which the camps are pitched when the Mohammedan natives are levied for the “ jade-fish- 
ing.” ‘This starts from Khusharab, a town the name of which is derived from words meaning “twin 
peaks” and ‘“‘water,” where the river emerges from the precipitous K’un Lun Range, some 260 li distant in a 
southwesterly direction from the chief town of Yarkand. This is the “sixth jade camp,” situated on the 
south bank of the river. Forty li from this is the town of Katsune, the “fifth jade camp”; 60 li further, the 
town of Alimas, the ‘‘fourth jade camp,” —both situated on the north bank. fifty liin a northeasterly direc- 
tion from Alimas we come to the village of Targachi, the “third jade camp”; 30 li northeast of this, to Ulugh- 
ming, the “second jade camp”; and 380 h northeast of this, to Ulughtop, “the first jade camp,”—all these 
three being’ pitched upon the south bank of the river. This ‘first Jade camp” is distant 50 li in a south- 
westerly direction from Yarkand. When the expedition is on foot the camps are pitched for some three 
days at each of these stations, so that the river-bed may be thoroughly searched, and the men are finally 
sent out into the mountains at Katsung, to complete the tally of the quantity required for the annual 
imperial tribute. No piece of less weight than two ounces is accepted. 

The jade produced here is said to be of the best quality, of brilliant color and strong substance, and to emit 
the clearest sound when struck with the hammer, vibrating: for a lone time, till the sound stops abruptly in 
the way characteristic of jade. In the twenty-ninth year of Ch’ien-lung (1764), as Ying-ho relates, the Gov- 
ernor of Yarkand forwarded to the Hmperor thirty-nine large slabs, weighing altogether 5975 catties (the 
catty being equivalent to 1% Ibs.),' to make the peculiar musical stones called ch’ing, besides a large supply 
of smaller slabs; and, the year after, sent a further large quantity for imperial use. ‘The slabs were all 
quarried in the Mirt’i Mountains, and sawn there by natives of Sungaria. 

These cl’ing are figured in “Ta Ch’ing hui tien,” the Government Statutes of the reigning (lynasty, as well 
as in several foreign books on Chinese music.? They are carved in the form of an obtuse-angled carpenter's 
square with two limbs, the longer one called the “drum”; the shorter, the “limb”; and are perforated near 
the angle to be suspended by silk cords on the wooden frames, which are elaborately carved in the form of 
phenixes and hung with silk tassels, the jade stones being decorated in gold with dragons in pursuit of 


, . . : > L . ttn. “Awro arn ' 4 Hnita 
pearls. They ave modelled after an ancient design figured by Biot, the different parts having a definite 


1 24 chu, or pearls, make 1 liang, or tael,—= 14 02, avoirdupois Chinese empire in the year 1700, based upon the ch’ih used by Kang 
16 liang make 1 chin, or catty,= 14 Ibs. hsi in the palace, and Kegs informs us that Parennin found the 
100 ehin make 1 tan, or picul,= 155% Ibs. sl degree to contain 200 li, each measurmg 180 chang of 10 ch’ih. , 
Afterward the present rate of 250 li to a degree was adopted in 
The ordinary measures of length are : order to make it one tenth of a French league and one twenty-fifth of 
10 fén, or lines, make 1 ts’un, or neh + decree. and this last scale is found on the charts of D’Anville and in 
10 tson make 1 ch’ih, or foot,= 12.1 inches, English most modern Chinese maps. (See The Chinese Commercial Guide, 
och? make 1 pu, or pace, = —_ 9.06% Leet, ‘by S. W. Williams. LL.D., Chapter V, Moneys, Weights, ete., in China.) 
4 pu make 1 chang = 10125 © , 2 Chinese Music. by J. A. Van Aalst. Publications of Chinese hn- 
180 ‘chang make 1) = tice) : - perial Maritime Customs. IT. Special Series: No. 6, 1884, pp. 48, 49. 
200 b make 1 tu, or degree ’Le Tscheou Li, ou Rites des Tscheou, traduit par E. Biot, 1851, 


. . . . . ; 7% ee 
This was the table used by the missionaries in their survey of the Tome I, p. 901. 
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20 JADE INSTRUMENTS USED IN COURT RELIGIOUS CEREMONIES 


— 


numerical proportion, so that if the breadth of the drum 1s represented as 1, the length of the limb is 2, the 
leneth of the drum 3, and the breadth of the limb 12. ‘These ving ave used only in imperial ceremonies, 
and ave of two kinds, the (é cl’ing, or “single musical stones,” and the pien cl’ing, or “stone chime.” 

The (6 cl’ing ave twelve in number, giving the twelve notes of the Chinese diatome scale. Hach one is 
hung on a separate wooden frame and struck with a hammer of hard wood. ‘They vary in size and thick- 
ness from the largest, which has the drum 2.187 feet long, .729 foot broad, the limb 1.458 long, 1.0925 
broad. and is .0729 thick, to the smallest, which has the drum 1.152 feet long, .384 foot broad, the limb 
.768 long, .b76 broad, and is .1296 thick. 

The pien cl’ing, or “stone chime,” comprises sixteen pieces of Jade of similar form, all of the same size, 
but of different thicknesses, and suspended on one wooden frame, in two rows of eight. They have the drum 
1.0935 feet lone, .8645 foot broad, the limb .729 long, .54075 broad, and range in thickness from .06068 to 
1296 of a foot. The thickest gives, of course, the deepest note; and the jade chime includes four lower 
notes in addition to the ordinary twelve of the diatonic scale. Ma. Van Aalst gives the scale in common 
musical notation, and adds that the special function of the jade instruments 1s to give one sound at the 
end of each word of.the air, in order to “receive the sound” and transmit it to the next word. ‘They are 
exclusively used in court religious ceremonies, but there are other musical stones carved out of jade for pri- 
vate use, like those in the form of a bat, symbol of happiness, and of two fish,’ symbol of fertility, figured 
in the same paper. These are called chi cl’ing, propitious musical stones, and are often given as presents, 
like the ju-1 jade sceptres. 

To return to our Chinese book on Turkistan. It relates, further, that m the forty-ninth year of Ch’ien- 
lung (1784+) an official of the imperial household was despatched to Yarkand with seventy workers in jade, 
who brought back five hundred large tablets of jade to be engraved with imperial patents of rank, ete., and 
fifty large square pieces to be carved into state seals, as well as three hundred smaller tablets and thirty small 
blocks for seals, the total weight of which amounted to four thousand seven hundred and fifty-two catties. 

In the fitty-fitth year (1790) of the same reign there was a fire in the palace, in which all the musical 
instruments were burned; and the Governor of Yarkand had sixty-four laree slabs and eight smaller ones, 
for the manufacture of new ch’ing, mined from the Mareulugh Mountains,? which produce a fine jade of 
green color, dark and brillant, marked with blood-red stains. This was brought to the city of Yarkand by 
the Mohammedan natives of the Yolavik Mountains, distant 270 li southwest of Yarkand, and went there- 
fore under the name of Yolarik jade. 

The jade quarries in the Mirtai Mountains had been closed on account of trouble with natives, but in the 
fourth year of Chia Ch’ing (1800) they were opened again, and there were quarried ten thousand catties of the 
finest green jade, eight thousand catties of onion-ereen® and white of the second quality, and three thousand 
catties of white jade in smaller pieces. This immense weight was carted as far east as Karashar, but had to 
be left there on account of the difficulties of transport. ** When I | Ying-ho] had passed the Ushaktal (Dwarf 
Willow) Military Station, which is 220 li northeast of Karashar. the natives ouidine’ me to the next stage 
showed the jade to me, lying in a heap on the northeast of the road. half buried under a pile of dust, more 
than two feet above the level of the ground.” 

Then follows an account of the more recent regulations for fishing: for jade in the bed of the Zaratshan 
iver, and of the six camps on its banks, occupied by the native Mohammedans in the autumn. when five 
hundred men were levied for the work, each ten under an onbashi. to eet the yearly quantity of eighteen 
thousand five hundred catties requisitioned by the Emperor. 

In addition to all of this jade levied from the Yarkand country, a supply was also still requisitioned from 
the district of I<thotan. according to a memorial from the governor dated the fourth year of Chia Ching 
(1500), which stated that jade was obtained from five different places; but added that only that fished from 
the Yurungkash River was of good quality, and he accordingly proposed that the supply from the Karakash 


I f ¢ ‘ q ° + 6b. : *)* : = . aa . " 
Chi ch’ing yu yt, “ a propitious stone with fish, gives the punning southeast 


rr . 
= . Chey are almost unexplored and are sparsely peopled by 
meaning of “ good luck and abundance,” the second and fourth eharac- 


the curious Aryan race of Thakpo, photographed and deseribed by Sir 
Douglas Horsyth in the Report of his Mission to Yarkand in 1875. 
~ Onion-green” of the Chinese is our “ grass-green.” The simile 


ters being replaced by others of the same sound. 
“The Mareulugh Mountains, which form part of the great K’un Tun 
Range, pass into the Mirtai Mountains on the north and are continuous 


refers LO the eolor Ot the Vou ‘“y’ ‘ " ‘ : } Ld } . 
ne sprouts. not to the bulb of the onion. 
with the Nan Shan, or Southern, Mountains of Khotan towards the ae: 


THE JADE QUARRIES OF THE KARAKASH RIVER VALLEY 2 


River, Sangku, Shuya, and the Karango Mountains should be stopped, and that the first river only should be 
fished for fifteen days during the autumn, to supplement the supply of fine jade from Yarkand, as the largest 
pieces found there were also fit for the manufacture of the musical stones. 

The Ikarakash River, the name of which means “black jade,” has always been one of the chief sources of 
the mineral. Sangku is about 300 li southwest of Khotan, situated near the defile through which the Kara- 
kash River pierces the k’un Lun Range; Shuya, also on the northern slope of the range, lies to the east of 
Sangku, in the valley of a small tributary of the same river; Karangotak, which signifies in Turki “Dark 
Mountains,” is described as 200 li due south of IKKhotan, on the northern bank of the Yurtngekish River. The 
natives of Khotan have always fled for refuge to the rugged wooded glades of these hills when attacked by 
Turk or ‘Vartar nomads from the north, as related by Rémusat.’ 

Afterward the Mohammedan rebellion broke out in Eastern Turkistan and the jade quarries were closed, 
there being no further demand from China, and no more trade was allowed during’ the rule of Yakub Beg: at 
Kashgar (1865-77). 

It was during this reign that some of the deserted quarries in the upper part of the Karakash River valley 
were visited by Dr. Stoliczka, the naturalist attached to Sir Douglas Forsyth’s Yarkand embassy, who was 


there in the year 1873. He writes: 


The portion of the Kuenltin Range which extends from Shahidula eastward towards Khotan appears to consist entirely of 
eneiss, syenitie gneiss, and metamorphic rocks, these being quartzose, micaceous, or hornblendic schists. On the southern 
declivity of this range, which runs along the right bank of the Karakésh River, are situated the old jade mines, or rather quar- 
ries, formerly worked by the Chinese. They are about seven miles distant from the Kirghis encampment, Belakehi, which 
itself is about twelve miles southeast of Shahidula. I had the pleasure of visiting the mines in company with Dr. Bellew and 
Captain Biddulph, with a Yarkandee official as our guide. 

We found the principal jade locality to be about one and a half miles distant from the river, and at a height of about five 
hundred feet above the level of the same. Just in this portion of the range a few short spurs abut from the higher hills, all of 
which are, howeyer, as usually, thickly covered with débris and sand, the result of disintegration of the original rock. The 
whole has the appearance as if an extensive slp of the mountain-side had occurred. 

Viewing the mines from a little distance, the place seemed to resemble a number of pigcon-holes worked in the side of the 
mountain, except that they were rather irregularly distributed. On closer inspection we saw a number of pits and holes dug out 
in the slopes, extending over a height of nearly a couple of hundred fect, and over a leneth of about a quarter of a mile. Mach 
of these excavations had a heap of fragments of rock and jade at its entrance. Most of them are only from ten to twenty feet 
hieh and broad, and thew depth rarely exceeds twenty Or thirty feet: only cl few show SOC approach tO low ovalleries ot moderate 
leneth, and one or two are said to have a length of eighty or a hundred feet. Looking on this mining operation as a whole, it 1s, 
no doubt, a very inferior piece of the miner’s skill; nor could the workmen have been provided with any superior instruments. 
I estimated the number of holes at about a hundred and twenty, but several had been opened only experimentally, an operation 
which had often to be resorted to on account of the superficial sand concealing the underlying rock, 

The rock of which the low Spurs at the base of the range are composed is partly cl thin-bedded, rather sandy, syenitic oNeIss, 
partly mica and hornblendic schist. The feldspar gradually disappears entirely in the schistose beds, which on weathered planes 
often have the appearance of a laminated sandstone. They include the principal jade-yielding rocks, being traversed by veins of 
a pure white, apparently zeolitic mineral, varying in thickness from afew to about forty feet, and perhaps even more. The strike 
of the veins is from north-by-west to south-by-east, or sometimes almost due east-and-west; and their dip is either yery high 
towards north, or they run vertically. The mineral has the appearance of albite, but the lustre 1s more silky, or perhaps rather 
classy, and it is not in any way altered before the blowpipe, either by itself, or with borax and soda. The texture 1s somewhat 
coarsely ervstalline, rhombohedric faces being on a fresh fracture clearly traceable. It sometimes Gontains iron pyrites in very 
small particles, and a few flakes of biotite are also occasionally observed. This zeolitic rock 1s again traversed by veins of neph- 
rite, commonly called jade; which, however, also occurs ‘n nests. It is a white, tough mineral, having an indistinct cleavage in 
two directions, while in the other directions the fracture is finely granular or splintery, as in true nephrite. Portions of this 
mineral, which is apparently the same as usually called white jade, have sometimes a fibrous structure. This white jade rarely 
occupies the whole thickness of a vem; it usually only occurs along the sides m immediate contact with the zeolitic vein-rock, 
with which it appears sometimes to be very closely connected. The middle part of some of the veins and most of the others 
entirely consists of the common green jade, which is characterized by a thorough absence of cleavage, great toughness, and rather 
dull cee lustre. The hardness is always below seven, generally only equal to that of common feldspar, or very little higher, 


though the polished surface of the stone appears to attain a greater hardness after long exposure to the a. The color is yer) 


variable, from pale LO somewhat darker green, approaching that of Pure serpentine, he pale-ereen Variety ls by far the most 


common, and is in general use for cups, mouthpieces for pipes, rings, and other articles used as charms and ornaments. I saw 


veins of the pale-green jade fully amounting “y thickness to ten feet: but it is by no means easy to obtain large pieces of it, the 


mineral being cenerally fractured im all directions. Like the crystalline yein-mineral, neither the white nor the green Variety O] 


. “3 ns - 
' Histoire de la Ville de Khotan, par A. Rémusat, Paris, 1520. 





SO ae — SS 


28 A REMARKABLE EXAMPLE OF JADE FROM IMPERIAL WORKSHOPS 


jade is affected by the blowpipe heat, with or without addition of borax or soda. Green jade of a brighter color and higher 
translucency Is comparatively rare, and already, on that account, no doubt much more valuable. It is usually only found in thin 
veins of one or a few inches; and even then it is generally full of flaws. 

The Belakehi locality is, however, not the only one which yielded jade to the Chinese. There 1s no reason to doubt the exis- 
tence of jade along the whole of the Kuenhin Range, as far as the mica and hornblendic schists extend. The great obstacle in 
tracing out the veins, and following them when once discovered, is the large amount of superficial débris and shifting sand which 
conceals the oniginal rock dz siti. Llowever, fragments ot jade may be seen AIOE the boulders of almost every stream which 
comes down from the range. 

A oreat number of the better-polished ornaments, such as rings, ete., sold in the bazaar of Yarkand, have the credit of coming 
from Khotan; possibly they are made there by Chinese workmen, but the art of carving seems to have entirely died away, and 


. . . . he < ’ ‘ ‘ ’ ‘ sy 4 s* "eat? y ‘ } ré s } l 
indeed it is not to be expected that such strict Mohammedans, as the Ydrkandees mostly are, would eagerly cultivate it. 


Since the re-conquest of the country by the Chinese in the year 1877, pieces of jade in small quantities 
find their way again to Peking, but nothing: fit to be carved into large vases such as were turned out from 
. . . . ’ 5° . . : , TAM ye A — Mmi.:. 
the imperial workshops in the reign of Ch’ien-lung during the second half of the eighteenth century. This 
emperor was an enthusiastic patron of art workmanship, and most of the elaborately carved pieces of artistic 
jade which have found their way to Europe and America date from his time, many having been taken from 
the summer palaces at Yuan Mine Yuan in 1860. He was a poet, too, and proud of his penmanship, and 
would often have his verses in honor of some temple or bit of pretty scenery engraved in facsimile on jade 
tablets, to be mounted in a screen, or perhaps on a pair of teacups, with the magic seal Yi ti, “imperial 
autograph,” below. The remarkable round plaque of ivy-green jade, a foot across, In the Collection, No. 
1188, is an example of this, being inscribed with an imperial ode on the Buddhist monk Bodhidharma, who 
is represented crossing’ the waves, standing on a reed plucked from the shore, with the pilgrim’s staff across 
one shoulder, having a book slung from the end, and the alms-bowl in his other hand.° 
The inseription reads : 
Upon a single reed floating over the waves, 
Whether coming or whether returning, 
With rapt gaze and hands folded in sleeves, 
He bides tranquil and undisturbed. 
As a means to cross the broad river, 
A reed was suflicient for his power. 
No other could perform such a deed, 


We bow in adoration to the holy monk. 


\ yybai salt “TaabepePanic c-saeelhpadevadiacs jarwcaay Sehlauplgets lula © 


yu ty “Composed and written by the Mimperor. 


On the other side of the same plaque we have a view of Golden Island (Chin Shan), near Chinkiang Fu, 


Which stands out so picturesquely in the middle of the Yanetzé River near the mouth of the Grand Canal. 


LAAPUN epi Bis EL OLN Mra App OUR pane kl te chee 


covered with Buddhist shrines and monasteries. 


The mscription, a rhyming verse of eight stanzas, reads: 


The summit of the pagoda, crowned with its pointed spire, 

las the azure vault of heaven above, naught else stands so high. 

The pilgrim sees here a peerless evidence of the sacred law of Buddha. 

Which he cannot approach without feelings of awe and reverence. 

Although the picturesque scene, the river and the hill. are the same as of yore, 
We will venture to add to our old verses yet another measure. 

Though in scholarly lore we cannot come near the poetry of Tung-p’o,* 


Whose old rhymes we have borrowed once more to COMpose these stanzas, 


: ‘Report of a Mission to Yarkand in 1873, by Sir T. D. Forsyth. 
a Calcutta, 1875. Chapter VIII, Geological Notes, by the late Dr. 
3 Stoliezka. 

: * Bodhidharma, the twenty-eighth Indian and first Chinese Buddhist 
2 patriarch, the son of a king in southern India, came to China in the 
year A. D. 20, bringing with him the precious patra, the alms-bow]l of 
Buddha, the prototype of the holy grail of Christian leeend. He 
reached Canton on the twenty-first day of the ninth month, and after 


«u Short stay there came north to Loyang, the residence of the emperor 
of the Wei, a Tartar dynasty devoted to Buddhism. There he remained 
in silent meditation for nine years, hence receiving the name of the 
“ wall-cazing Brahman,” till his death a. p. 529. 

“Su Tung-p’o, one of the most celebrated statesmen and poets of the 
Sung dynasty, flourished a. p. 1036-1101. The practice of composing 
hew verses with lines ending in rhymes borrowed from old poets is a 
common intellectual exercise in China. 


Hides 
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UPPER BURMA THE SOURCE OF WHITE JADE FLECKED WITH GREEN 29) 


~— 


Below: 


In the cyclical year yi yu (A. D. L765) in the spring, during Our journey to the south, We ascended the Golden Hill 
{ 1 M \ : , " ’ fs . . . . 

(Chin Shan), climbed to the top of the pagoda and composed for the third time these stanzas endine with the 
same old rhymes as before. We also drew a sketch of the view. which We presented on leaving to the Temple Hall 


. Oe : 
Miao Kao Tang, to be kept there as a memento of Our enjoyment of the prospect. 


yi pi —* Penned by the Emperor,” whose name follows in two square seals in antique seript (Chien Lune), 


the first character being engraved, the second cut in relief. 


The mines of Upper Burma are the chief source of the white jade flecked with bright emerald-ereen, called 
jei-tsui by the Chinese, which is so highly prized by them and so largely imported for the manufacture of 
ornaments and articles of personal adornment. ‘This is rightly identified by Pumpelly? with jadeite, which 
differs from nephrite in its greater specific gravity, as well as in physical structure and in chemical com- 
position. ‘The Chinese, although ignorant of the scientific difference, always distinguish the two minerals, 
and our author devotes the last section of his ‘‘ Discourse” to this precious mineral. With all due deference to 
his disclaimer, 1f seems to occur also in the province of Yunnan,’ although more sparingly than in Burma; 
and I think that the bowl of Ou-yang, alluded to, might well have been of this material, which is certainly 
hard enough to rub down pure gold if the surface be not perfectly polished. 

The Chinese imitate this, as well as white jade, so successfully in glass, that it is almost impossible to dis- 
tinguish a false bangle or ring by mere inspection, although they will give a different tone when struck by 
the finger-nail. ‘The glass is peculiarly dense and heavy, and contains nearly half its weight of oxide of lead. 
It is somewhat inappropriately called pdte de riz by French writers. 

Specimens of ancient jade ave much sought after, and Section VIII of the *‘ Discourse” is devoted to a descrip- 
tion of the different varieties, of the curious conceits of the Chinese collector, and the affectionate way in 
which he cherishes the corroded piece, removes the rust, and bring’s to it a fine polish after months of patient 
effort. The idea that jade which has lain buried in the earth for over a thousand years becomes as soft as 
common stone is, of course, taken advantage of by the maker of false antiques, who will soak an object 
carved out of steatite in some colored decoction, and produce the most vrecherché aubergine-purple, hibiscus- 
yellow, or other tint hardly to be seen in true jade, and simulate the crackle of the most ancient porcelam in 
a way calculated to deceive the unwary. If the buyer remonstrates because he can scratch it with the fin- 
eer-nail, he is told that this is only a test of its great antiquity. ‘So Rémusat”’ relates that M. Bertin, who 
had, after a lengthened correspondence with the missionaries in China, gathered together so many precious 
materials to illustrate the arts and products of that empire, ought certainly to have possessed some objects 
carved in jade; and yet all things from his collection ticketed yii (jade) were really translucid steatites, a 
kind of soft stone that no one acquainted with the first elements of mineralogy could confound with jade. 

Prehistoric jade implements are rare in China. I have seen only one arrow-head, which is in my collec- 
tion in the Loan Exhibition at the South Kensington Museum. Jade celts of the perforated type are occa- 
sionally to be found in collections, and are known by the name of yao chan, medicine spades, being supposed 
to be relics of Taoist herbalists of olden times, and to have been used by them to dig up medicinal roots. 
They are often carved with an ornamental design in relief, to make ornaments to be worn on the girdle, not 
sufficiently to disguise the original form. Sometimes an ancient emblem of rank, such as used to be held im 
the hand of high officers at court ceremonies, is for sale at a prohibitive price.’ Symbols were made of jade 
from the earliest times, for use in the worship of the powers of nature, heaven, earth, the four cardinal points, 
the sun, moon, and stars. They are still used in imperial worship, and there are six fivured in the Govern- 

i Geological Researches in China, ete., by R. Pumpelly. Smuithso- ‘Qinee the above was written I have received a water-color drawing 
man Contributions. No. 202, 1866, pp. 117, 118. of one of these ancient emblems, No. 317 in the Collection. It repre- 


2The Yiin Yi. or “ Yunnan Jade,” of the modern Chinese, consid- sents a huet, or baton, of oblong shape with pointed apex, such as used 


: : . en “yes ‘ ’ , é gees ry is : 
ered by them a variety of fei-ts’ud, is a dark mottled-green, sometimes to be held in the hands of a high official in full court dress. The sur- 


almost black, kind of jadeite, of high specific gravity. There are eyude face seems to be corroded and much discolored—to a clouded dark red- 
specimens in the London museums, presented by the late Colonel dish-brown tint in some parts. his word ner is a very ancient char- 
Guthrie. The jadeite ju-i (No. 523) is an example, though not so dark acter in the Chinese language, written at first without the radical yi 
(jade), which is now usually prefixed to the ancient form. It means 


in color as some specimens. . | 
primarily a baton or sceptre, and was given by the sovereign when he 


*Recherches sur la Substance Minérale, appelée par les Chinois ba 2 | deal der 
Pierre de Iu et sur le Jaspe des anciens. Suite de VHistoire de la conferred a fief as a symbol of feudal rank, distinguishing the rank of 
: cls S ‘ . ae ML . s 7 . . ; , . | 
Ville de Khotan par M. Abel Rémusat 1820. the noble to whom 1t was given by differences in its form and length. 





30 THE BURIAL OF JADE SYMBOLS A PRACTICE OF ANCIENT ‘TIMES 


e 


ment Statutes of the reigning dynasty quoted above. There are three round pi: the largest, Figure 1, over 
six tenths of a foot in diameter, perforated in the middle with a small round hole, of mottled “sky-green” col- 
ored jade, used in sacrificial worship on the Altar of Heaven and the Altar for Harvest Prayers; the next, 

| Fieure 2, two thirds smaller, made of clouded-reddish jade, for use on the Altar of the Sun, matching the poree- 
lain sacrificial vessels and libation-cups, which are covered with red glaze; the third, Figure 8, thirty-six 
hundredths of a foot across, pierced with a square hole in the centre, made of pure white jade, matching the 
white porcelain, for use on the Altar of the Moon. ‘The yellow tsung, igure 4, for use on the Altar of the 
Harth, is carved out of yellow jade, with square base four tenths of a foot across, and rounded top, marked at 
one of the corners with natural lines in the form of a range of mountains. ‘There are two kuei, also illus- 
trated here, each thirty-six hundredths of a foot in diameter, of square section, with a small process (ti) pro- 
jecting on either side; one, Figure 5, rounded above and below, of white jade, with a faint yellowish tinge; 
the other, Figure 6, flattened, made of green-colored jade— both used in sacrificial worship on the Altar of 
the Land and Grain. 

In ancient times these jade symbols used to be buried in the earth, offering a certain analogy to the round 
stone ‘‘whorls,” with inscriptions, found in such large quantities by Schhemann in the ruins of ancient 
Troy, the use of which has so puzzled archeologists. ‘The peculiar ‘‘ cash” of the Chinese, which has circu- 
lated some three thousand years, is said to be modelled on the same lines, its round circumference symboliz- 
ine the vault of heaven, its square hole in the centre, the earth. 

Jade has often been used in the manufacture of talismans and amulets, and in Chinese collections of anti- 
quities we find certain small round or octagonal cylinders, which have a remarkable resemblance to the 
ancient cylinders inseribed with figures and inscriptions of Babylonian, Assyrian, and Persian origin, like the 
well-known signet cylinder of King Urukh of Chaldea, found by Sir R. Porter, and copied by Professor 
Rawlinson,’ from his Travels. 

It is recorded in the official annals of the period that signets of this kind were worn, attached by silk cords 
strung with pearls and precious stones, to the girdle of the official costume of the mandarins during: the Han 


dynasty, which flourished two centuries before and after the Christian era. The Annals of the After Han 


plabedtiolabe 


describe those of princes and nobles to have been made of white jade; those worn by officers with annual 
salary of two thousand to four hundred piculs of rice, of black rhinoceros horn; officers of lower rank, private 


scholars, and students wearing ivory signets. They were made on the cyclical day mao of the first moon, 


SADIAD rE» ianlaasyag nt hid > ehddes Mink tgs ba btn? 2] Lb 


and were hence called kang mao. They were abolished temporarily by the usurper Wang Mane, in the year 
A.D. 11, for a superstitious reason, the character mao forming: part of the character Liu, the family name 
of the Han. 


The specimen before us, No. 331 of the Collection, is an octagonal cylinder, two inches long, engraved 







with four characters In antique script on each of its faces, the whole inscription being like this when 


spread out : 
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May this amulet of the day mao of the first moon. 
With miraculous power pervade the four quarters, 
That the red, blue, white, and yellow, 

All four colors may be duly harmonized, 

May the charm recited by unperial order, 

To instruct the dread monsters and dragons, 

Be efficacious in all dangerous diseases. 


Which I could not dare to withstand. 


mn 4 hos Ghee a oe a 7 eT ee Cee ; . Ge ° . 
lhe Chinese are so devoted to researches into antiquity, and have published so many books on numnis- 


matics, ancient bronzes, sacrificial vessels and implements, old Inscriptions 


st a 


and kindred subjects, that we 


naturally expect to find a series of special works on Jade. ‘The absence of such works would show the 
; rarity OF ancient specimens of jade. One of the most celebrated books on bronze antiquities is the “Po ku 


E fou,” in thirty books, written by Wang Fu in the beginning of the twelfth century, in which several hun- 
dved vessels are figured, with a facsimile of the scription upon each. A revised edition was published 


Rawlinson’s Ancient Monarchies, Vol. T. p. OA. 
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during the Yuan dynasty, in the Chih-ta period (a.p. 1308-11), in laree folio, the vases being’ represented 
of the original size. I have in my possession an incomplete copy of this last edition. New editions were 
issued during the Ming dynasty, in the seventh year of Chia Ch’ing (1528) and in the eyclical year kuei mao 
(1603) of the reign of Wan Li. Of more recent editions one of the best is that edited by Huang Shéne, pub- 
lished in the eighteenth year of Ch’ien-lung: (1753). The same scholar edited at the same time another illus- 
trated collection of antiquities of about one third of the extent of the “Po ku 
tou,” called “Kao ku t’ou,” in ten books, by Lii Ta-lin, first published during’ 
the Sung dynasty, in the seventh year (1092) of the Yuan-yu period (1086-93). 
This is more interesting to us, because the eighth book comprises a small 
collection of jade in the possession of Li Po-shih, a native of Lu-chiang:, in- 
cluding a tiger-shaped tablet, scabbard-guards, a round symbol, girdle buckles 
and appendages, a double-handled wine-cup engraved with spiral ornament, ete. 

With this edition of the two books on ancient bronzes there is usually bound 
up at the end another work, entitled “Ku yii tou” (“Tlustrations of Ancient 
Jade”), in two books, by Chu Té-jun, introduced by the same editor, Huang 
Sheng, ina preface, also dated 1753. The original introduction by the author, 
who flourished during the Yuan dynasty, is dated the first year of the period 
Chih Cheng (A.p, 1341). He says that “from the time he left college he used 
to visit the houses of the princes and celebrated men of the capital city of 
Yen (the modern Peking’), as well as the collection in the imperial palace, and 
examine carefully the different objects, so as to appreciate the excellency of 
the things worn and vessels fashioned by the ancients, and to figure a few 


examples of such as had survived, and which he had seen himself, to pre- 





sent to those who take an interest in the study.” 

The most curious relic of jade-carving: figured in this volume is the first, entitled ‘“‘ Apparatus for South- 
pointing’ Chariot,” which is described thus: ‘The chariot apparatus figured above measures in height 1.42 
feet, and is .74 of a foot in leneth below. The man’s figure, carved out of jade, has one hand constantly point- 
ine towards the south, the bottom of the foot being drilled with a round hole, so that it turns upon a pivot, 
poised on the head of the fabulous monster Ch’i-yu.t| In the period Yen-yu (1314-20) I succeeded in getting 
a sight of this at the Imperial Decree Office of Yao Mu-an. ‘The color of the jade had a yellowish tint, 
mingled with bright red of antique shade, and it had marks of erosion from having been buried in the earth.” 
The south-pointing chariot is said by Chinese commentators to have been invented by the ancient emperor 
Huang Ti, and to have suggested the invention of the mariners’ compass, which is always called by them 
the south-pointing’ needle. 

The next figure is that of a round medallion, pi, a foot in diameter, with a round hole in the centre 
surrounded by a zone of spiral ornament, and, outside, a second zone of interlacing dragons. Next 
follow in order sword-clasps, round ornaments in the form of coiling lizards, and girdle-buckles of varied 
designs. 

The second book contains figures of insignia of rank, ornaments for the girdle and for the ears, a piece 
of jade in the form of a cicada from the mouth of a corpse, a winged monster said to have been dug up by 
1 peasant from the grave of the ancient king T’ai I’ang and bought from him by imperial command 
by Chao Tzii-ang to be used as a letter-weight, jade horses, girdle buckles, a wine-cup of form and design 
similar to the one in the other collection of Li Po-shih mentioned above, ornaments for scabbard, and a 
sword-handle. 

These are, however, but meagre collections of small extent compared with that contained in the one special 
book on the subject, which is entitled also “Ku yii t’ou,” or, in full, “Ku yii tou pu” (“Illustrated Deserip- 
tion of Ancient Jade”). This is the catalogue, in one hundred books, with more than seven hundred figures, 


. , 7 a" vo - zy 7 ’ . . , ‘ 1 r ye" 
1 A leoendary beine generally considered to be the first great rebel, beasts, but human speech, with foreheads of iron, and who fed on 


who sought to overthrow the ancient emperor Huang Ti, and the re- the dust of the earth. His spirit is believed to reside in thi planet 
| Some pretend that he was the Mars which influences the conduct of warfare. See Mayer's Chinese 


4 


puted inventor of warlike weapons. 
. . ‘ : , ; nee é - oy 
head of a confederacy of eighty-one brothers, who had the bodies of Reader's Manual, p. 36. 
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32 THE COLLECTION OF AN EARLY CHINESE EMPEROR 


° , > aF vy : : NASTY T : ‘ASTONE 
of the collection of jade belonging to the first Emperor of the Southern Sung dynasty, who had resigned the 
( 


4 


empire to his son in the year 1175, the year before it was published by an imperial commission of nineteen 


members, including one writer and four artists, presided over by the 1 resident of the Board of Kites, Lung 


Ta-yuan, the author of the original preface, which reads thus : 

His Majesty the Great Exalted Glorifier of Yao, the Sacred Kmperor, endowed by Heaven with love for antiquity, and therefore 
fond of searching the ancient records, reposing from the toils of state, one day quoted to us the Annals of Chu, which say 
that, “The Ch’u State had nothing which they deemed precious, it was only virtue which they thought precious.” Therefore what 
is there in old curios to be fond of ? Yet to perfect knowledge it is necessary to study the real things, is what the sacred classics 
teach us most clearly. The sacrificial vases like the ting, yi, tsun, and ez,’ are important vessels, and these haye all been de- 
scribed in the “Po ku” and “K’ao ku” books. But the largest of these bronze vessels are big enough to hold an ox, and even the 
smallest to contain a good-sized measure of grain, so that very few could be carried in the girdle pocket or placed upon the side- 
table. For those who like to take things away in their sleeves, handy to be caressed, and easily carried about, only pieces of 
ancient jade are available. Therefore from the complete collection of specimens preserved in the imperial palace, when resting 
from a myriad affairs, he orders his near attendants to bring some out to rejoice his eyes. His Majesty the Great Exalted Sacred 
Emperor, of supernatural wisdom and celestial genius, and naturally endowed with knowledge of things, although he allows his 
mind some distractions in leisure hours, yet he is not lost in a mania for curios, but consults the classics as mirrors of antiquity 
to perfect his sacred scholarship. 

He has lately, wearied with the weight of affairs of state, resigned the throne, and stays highly reverenced in the celestial palace. 
His Majesty the Reigning Emperor, rivalling Shun of Yii in filial piety, and equal to Yao?’ of T'ang in power, waits upon His Majesty 
the Great Exalted Sacred Emperor, a model to his family and state, holding the whole world in trust for his delectation, so that 
of all the precious things that can feast the eyes, there is nothing that he does not search out and reyerently offer. So His 
Majesty the Emperor himself, when tired with toil, has rested awhile at the T’ang-ting pavilion, and during his visits there has 
compiled a full description of the rare pieces of precious jade belonging to various dynasties. Yet he is not satisfied with its 
completeness, and he has commissioned his officers to take silver and select more pieces, and has acquired altogether more than 
seven hundred specimens, which he has reverentially presented to the Té shou kung, to be kept there as pure ornaments for the 
side-tables of His Majesty the Great Exalted Sacred Emperor. 

He has accordingly commissioned us his servants, Ta-yuan and his colleagues, to arrange them in proper order, to collect 
artists in color to draw the different forms, to state the exact dimensions, to make careful quotations from books, and to write a 
complete description of each piece. 

His servant has heard that the scholars of olden times likened jade to virtue, because dirt would not stain it, nor friction 
injure it, because it was of hquid aspect yet brilliant, of warm appearance yet strong. So from the Three Dynasties to the present 
day, all the important vessels of the Ancestral Temple and all the chief treasures of the imperial court have been fashioned out 
of fine jade. From the Son of Heayen down to the hereditary princes and high officers, all carried or wore jade in the form of 
hue’, chang, huan, pi,* and the like, each denoting a particular purpose and not used solely for ornament. Learned scholars of 
after times carefully explore dark caves and search the recesses of mountains, sparing neither silver nor silks to buy these at 
large prices. As soon as a specimen is acquired they distinguish its workmanship and design and trace out its model and form, 
both telling of the different colors of the jade and of the details of the carving. Though buried in deserted ruins, or thrown 
away in old pits, yet they have not been lost, but after having long lain hidden during thousands or hundreds of years, haye one 
day been recovered by the world, to be passed from hand to hand as presents, so that precious jade has also its periods of light 
and darkness fixed by fate. 

Your servant, reverently obedient to the special command, has collected a body of officers, who, after extensive research into 
antiquity, reference to the classics and other books, haye figured the specimens, painted them in color, and written a description 
of each. The exact dimensions of the pieces and the presence or absence of Spots and other colors are all duly deseribed, so 
that it is only necessary to open the leaves to see everything at a glance, and to know the dynasty and the class of vessel. The 
jades in the collection have been enclosed, as it were, in a casket, where there is no fear of their being broken, and they can be 
seen by merely unrolling the scrolls, so that after readers may be appealed to, to attest the truth of my words. 

So your servants, Ta-yuan and his colleagues, though their knowledge is not sufficient to paint the whole ox, nor their scholar- 
ship to include the two sides of the leopard, have, reverentially honoring the imperial order, ventured to trv to carry out the task, 
and have compiled this “Ku yii tou pu” in one hundred books, which they reverently offer in the imperial palace, in the fond 
hope that His Majesty the Emperor, when free from the myriad affairs of state. may lend his light-giving glance, so that his ser- 
vants may be honored with his unbounded grace and be rendered exceedingly joyful. | ~~ 


First day of third month of third year of Ch’un-hsi (A. p. 1176), 


‘These vessels were anciently cast in bronze. The ting is a caldron 


: 5 *Yao is the designation of the Great Emperor, who, with his sue- 
with two handles or ears, either of rounded body with three legs, or of 


ces cessor Shun, stands at the dawn of Chinese history as a model of all 
oblong form with four legs; it was originally a cooking-vessel. The wisdom and sovereion virtue 

ee , . . - : ihe tee ; , ’ ~ Se 
yi is a flat-bottomed vessel, without feet, for holding sacrificial millet: 
the tsun, a trumpet-mouthed vase for holding sacrificial wine: and the 


After oceupying the throne for seventy 
years, he set aside his unwort hy son Tan Chu and selected the virtuous 
at 3 | Shun as his suecessor. fiving him his two daughters in marriage, and 
a: is we al fees ators engraved his eee and similar abdicating in his favor. Shun adopted the oreat Yili as his successor, 
designs from which it got its name. 16 old forms are:copied in the the founder of a hareditare lina tha ect nf fhe hens omnia as a a 
present day in porcelain, jade, ete., as well as in metal. The Buddhists whose and ‘ ae a gis Ge aes Sl ie ach 
. . : < — ony «= o om md tse 
have adopted the ting as an Incense-burner and the ¢swn as a pair of *The different forms of these jade antiquities are illustrated in the 


flower-vases for their altar set. See SITS. sre . 12 gE ce: 
subseque nt pages of the book. The huetw was an oblong tablet or baton 
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CATALOGUE OF AN ANCIENT CHINESE COLLECTION 33 


Atter the preface there is a list of nineteen names, giving the members of the commission with all their 
gis and honors, including one writer, and the four artists, Liu Sung-nien, Li T’ane, Ma Yuan, and Tsia 
Kuei, who are all included in the large catalogue of writers and artists published in the reign of ICane-hsi. 

The second preface, by Chiang Ch’un, dated the forty-fourth year of Ch’ien-lune (A. p. 1779), rita how 
‘a manuscript copy of the book had been purchased in 1773, when the Emperor had issued a decree to 
search throughout the empire for lost books, and a copy sent to be examined by the library commission 
then sittnge. This year I again read through the original manuscript and found the ipeceintiine clearly 
written and the illustrations cleverly executed, so that it was worthy of being: compared with the ‘Hsiian i 
Po ku tou.’ This book describes the ancient bronzes referred to in the Rites of the Chou dynasty, while our 
work describes the jade, so that we could not spare either. The ‘Po ku tou’ was reprinted several times 
and gamed a wide circulation, while this book remained in manuscript and attracted no notice, not being’ 
included in the Catalogue of Literature of the Sung History, nor quoted by older writers. Lung 'Ta-yuan, 
whose name is included in the chapter on bnperial Sycophants of the Sung History, died betore the date of 
publication, but he is left at the head of the commission, in memory of the work done by him. His actions 
were not worthy, but that is no reason for suppressing his book. I venture to bring this book before the 
eye of the Emperor, that it may again be referred to the library committee for revision and be corrected by 
them, and have the honor of being reprinted under special imperial authority.” 

The verdict of the library committee seems to have been unsatisfactory, for they criticize the book most 
severely in the Imperial Catalogue (“Sstii ku ch’tian shu tsung mu,” Book 116, folios 7-9), on account of 
there being no references to it in later books, and of certain anachronisms in the list of members of the com- 
mission, and declare it finally to be a fraud and not even a clever one; without any examination, however, 
of the contents. In consequence of this adverse decision, the book, in spite of the appeal in the preface, was 
not reprinted with the imperial imprimatur, and it has now become very rare. ‘The illustrations, at least, 
seem to date from the Sung dynasty and to represent the imperial collection of the period, several of the 
pieces being inscribed on the back as haying belonged to the T’ang and Southern T’ang dynasties, which 
flourished before the Sung. The collection is distributed under the following classes : 

| State Treasures (Kuo pao), Books l—42 
2 Amulets or Talismans (Ya Shéng), Books 45—46 


Mor Chariots or official Dress (Yii fu), Books 4/—66 


.* * 
~~ 


-t For use in the Study (Wén fang), Books 67-76 
5 For burning Incense (Hsiin liao), Books 77-5] 
6G Drinkine-vessels (Yin chi), Books 82-00 

i Saerificial Vessels (Yi chi), Books 91-95 

8 Musical Instruments (Yin yO), Books 94-96 


9 Pecorative Furniture (Ch’én shé), Books 97—LO0 


The first class includes the tablets and insignia of rank worn in former times by the emperor and hieh 
officers, symbols of worship, state seals, and medals. It begins with two oblong tablets over a foot long, 
with two undecipherable characters on the face of each, attributed to the ancient emperor Yii Wang, from 
the resemblance of the characters to those of the inscription from the I<u-lou Mountains.” ‘They are de- 
scribed as having been discovered in two bronze tripod urns, weighing about one hundred and fifty pounds 
each, during the period Chih-ho (1054—55), in the dried bed of the Chi River, and were supposed to have been 
put into the river during the ‘ang dynasty as offerings to the river-god, being inscribed on the reverse side 
in antique script: “Black kuei of Yii Wang when he removed the waters. Precious specimen preserved in 
the Treasury of K’ai-yuan (713-741) of the Great T'ang | dynasty |.” 

Many other tablets follow, but they have little pretension to the great antiquity assigned to them, and 
some of the inscriptions are evidently copied from pieces of ancient bronze figured in archeological books; 
of rank coming to a point above; the chang, half a kue?, divided longi- walled cities. When circular metallic money was adopted as cur 
tudinally. The huan, originally an armlet of stone, was a solid ring’; reney in China, during the Chou dynasty, the first bronze coms wer 
the pi, a circular tablet pierced with a hole in the centre. These last 


were most highly valued in feudal times in China, and cherished as the 
palladium of the principality, so that a single pi would ransom several 


cast in the form of the ancient jade p7. 
L(tiven in Legge’s Chinese Classics. Vol. LIT, )). lads 
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34 PALLADIUM SEAL OF THE BUILDER OF THE GREAT WALL OF CHINA 


e 


and, in fact, many of the specimens in the later parts of the collection seem to be derived from a similar 


source—the fountainhead of almost all Chinese decorative art. 

The symbols used in imperial sacrificial ceremonies come next, a long series of round, square, octagonal, 
and diverse form. The round symbol, pi, twenty inches in diameter, drawn in Book 14, folio 11, like that 
used in the Han dynasty when the emperor prayed for rain in time of drought, has a three-clawed dragon 
coiled round the central hole, an antique model of the modern Japanese dragon. 

In Books 25 and 26 are the tiger-shaped tablets worn by high officers in the Han dynasty, types of the gold 
and silver tablets of authority described by Marco Polo, and figured in Yule’s beautiful edition of his travels. 
Books 27 and 28 contain libation-ladles and ceremonial weapons copied from ancient bronze implements. 
The next two books comprise sword-hangers and mounts, scabbard-guards and ornaments, halberds and maces. 

The cieht following books are filled with a long succession of imperial seals, beginning with the famous 
palladium seal of the first emperor of the Ch’in, the builder of the Great Wall of China in the third century 
B. C., the possession of which conferred succession to the empire, hence its name of “Ch’uan kuo hsi.” The seals 
of the Han dynasty, which succeeded him, are square, with elaborately carved handles in the form of dragons 
and other monsters, interlacing rings, elephants, and fabulous birds. The seals of the ‘Yang are of similar 
shape, surmounted by handles of spotted deer, elephants, tortoises, etc. Seals of the dynasty then reigning, 
the Sung, occupy Books 35-38. These are of varied form, with handles of ch’1-lin, fishes, hons, or intricately 
coiled dragons, sometimes decorated all over with engraved dragons and phenixes. ‘The description of two of 
these may be extracted. The first, a square seal figured in Book 37, folio 7, with a well-designed horse 
standing upon it tied to a ring in a post, to serve as a handle; the inscription graven in relief on the lower 
face being illustrated separately. “The above seal, twenty-four hundredths of a foot square, thirty-one hun- 
dvedths high, with handle in the form of a dragon horse, is of jade of translucid white color without spot. 
The inscription, in four characters of antique script, reads: ‘Seal of imperial autograph.’ This 1s the seal 
that was always used by the Emperor Hui Tsung (1101-25) when he wrote an autograph despatch to one of 
the princes or nobles, or to a foreign country. ‘The handle is said to have been carved by the clever cratfts- 
man Wane Yu; the horse is modelled with rare skill, and is instinct with life, an inimitable piece of work.” 
The second, figured on folio 12 of the same book, is a square seal surmounted by a unicorn, and is deseribed: 
“The above seal is twenty-five hundredths of a foot square, twenty-six hundredths high, with handle carved 
in the form of a fabulous unicorn. ‘The color of the jade is pure green without flaw. The inscription, in four 
characters of antique script, reads: ‘Seal of feng hua tang.’ This, meaning: ‘Hall of respectful beauty,’ is the 
name of the abode of the Second Consort of His Majesty the Great, Exalted, Glorifier of Yao, the sacred, lone- 
lived IKmperor, a scion of the Liu family. This consort is learned, accomplished, and virtuous, and is known 
within the palace as Our Lady Liu.” She is a skilled writer and artist, and whenever the retired Emperor 
has occasion to reply to any official, he generally directs this lady to write the answer in the style of the Em- 
peror’s own handwriting. ‘The seal is that usually used by the Second Consort upon her own private letters 
and paintings.” ‘The next book contains small private seals of the Sung emperors, of curious design, one 1m 
the form of a round box with engraved scroll border, and a handle like a “cash” of the period, with a pair of 
birds and two fishes on its rim, inscribed “Hsiian-ho nien chil.” made in the period Hsitian-ho (1119-25). 
The seal of two characters, formed to look like a pair of dragons, reading: “Tien shui,” celestial waters, was 
used by the emperor Hui 'T'sung on his autograph letters and painting's, 

Books 39 and 40 contain a series of jade tablets, with inscriptions, belonging mostly to the Han dynasty. 
books 41 and 42, a collection of jade medals with lucky inscriptions, “out of a box in the ‘Treasury, over two 
fect long, half as much broad, and nearly a foot high, full of different kinds of jade medals, dating: from the 
Han and ‘T'ang dynasties. This box, made of solid silver, was inscribed on one side with the date Shun-hua 
(Q90—4), when it was got by the emperor Tai Tsune, the second of the dynasty, after the conquest of Méng, 
the ruler of Shu (modern Ssii-ch’uan).” 

here is a short biography of this lady in the official annals. Sung 
Shu, Book 2438, folio 14, which tells us that she was promoted to be 
second Consort in 1154, and died in 1187. She was fond of luxury as 


well as accomplished, and had a foot-stool made of rock-crvstal for 
summer use, which the emperor took for a pillow, and this so mortified 


her that she threw it away. That her seal should be included is evi- 
dence of the authenticity of the collection. Sueh “* hall-marks” are 
still used to seal imperial verses written in the halls or pavilions, as well 
as on porcelain services made for use in them. 
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CLASSIFICATION AND ILLUSTRATION OF VARIOUS JADE ARTICLES 
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The amulets included in the second class are contained in Books 45-46, which comprise oblong: pieces 
with Taoist deities and serpent handles, and others in the form of ancient Sword-money, reproductions of 
ancient coins of different shapes; medals with appropriate legends given to princesses on their marriage to 
hang on their bed-curtains, and others as gifts to babies at their first ceremonial bath; concluding: with 
the signets worn at the girdle by high officials of the Han dynasty, with inscriptions of similar purport 
to that given above. 

The third class begins with a jade figure from a “south-pointing chariot,” followed by carved mounts for the 
books 49—51 
The 


It is 1n- 


end of shafts, tires of wheels, hooks for the reins, and other ornaments from imperial chariots. 
give a selection of ceremonial caps or crowns, all transfixed by a jade pin to fasten them to the hair. 
empress’s crown of ancient jade, figured last, reminds one in general outline of a European crown. 
teresting as an early example of jewelled jade, and is described as over a foot high, made of bright-green jade, 
with upright lobes carved in the form of cloud-scrolls, inlaid with pieces of yellow, red, green, and white jade, 
and incrusted with pearls, corals, and precious stones, as well as divers colored glass, so that its brilliancy is 
truly dazzling, and declared to be a rare and priceless relic of the Han or Wei dynasty. Other jade objects, 
worn on occasions of ceremony, follow in order. Girdles, inlaid with ornamental plaques of jade, the pa- 
rures of jade ornaments, beads, and chains that used to be suspended from the neck, and detached ornaments 
from the same, girdle-ring's, fasteners and buckles, pins for the hair, ornaments carved in the form of a pair 
of fish, phenixes, or coiling lizards, a cicada, or a tiger, ending with a well-designed Bignonia flower three 
inches long of natural red jade, leaves of green jade carved out of one piece with such skill as “only a 
clever artificer of the Han could show.” 

Of the ink-pallets, the 


first one illustrated, with its scroll border and elephant engraved on the back, the outline of which is like 


The furniture of the scholar’s study, which forms the fourth class, fills ten books. 


that of a vase with loop-handles, is an exact counterpart of the ink-pallet of imperial porcelain of the Sung 
dynasty, No. 8, in the old album described by me.* Some of the others are of graceful design, like the 
double gourd, with leafy branch and tendrils for a handle, and a tiny gourd for a trench to hold the water, 
and the pallet shaped like a lotus-leaf with uptilted rim. A curious ink-pallet is drawn in Book 68, folio 9, 
a circular plaque of black and white jade over a foot in diameter, the two colors separated by a sharply 
defined curved line, so as to form a natural symbol of the Yin-yang, the mystic female and male principles, 
separating as in the primordial chaos molecule. It has on the back an inscription of fifty-six words in 
verse, to the effect that it was sent to the emperor as a tribute gift from the West. 

Next come cylindrical handles and tubes for the hair-pencil, plain, with scroll borders, or engraved with 
dragons. One is inscribed on the handle, “Upright heart makes upright pencil”; on the tube, “Chien yeh 
wén fang,” the name of the study of Li Yo, the last sovereign of the Southern T’ang, who was dethroned in 
975, so that it must have originally belonged to him. 

Pencil-rests follow, in the forms of hills and natural rocks. Then water-bottles, little bowls, and water- 
droppers; some of the first-named of elegant design, like the dragon-handled vase in Book 71, folio 7, the body 
of which is decorated with cloud-scrolls, the shoulder and neck with leaf borders, the foot and rim with pearls ; 
others in the form of animals, as a goat or duck, a toad or tortoise, or of plants, like the lotus or musk-melon. 
Then letter-weights, foot measures, and ornaments for the table, ju-i of jewelled jade* set with rubies and 
other precious stones, chowry (fly-brush) handles, body-scratchers of quaint form and design, and lastly a 
Buddhist rosary with one hundred and eight beads. 

The urns or censers for burning incense and fragrant wood, which constitute class 5, are distributed 
through five books, and are all modelled on ancient bronze designs. So are most of the wine-vessels and 


wine-pots, libation-cups and drinking-cups figured in the next nine books. An exception to this general rule 


1Ghinese Porcelain before the Present Dynasty, by 5. W. Bush- fungus, Polyporus lucidus, an emblem of longevity, often met with in 


ell, M.D. (Peking Oriental Society, 1886), p. 18. A wine-pot of 
Hsiian-té (1426-35), No. 40 of this album, of deep-red porcelain, and 
described as copied from a jade wine-pot of the Han dynasty used by 
the emperor, is exactly similar in form and design to two of the wine- 
pots figured in the Ku yii t’ou, which are attributed to the same date. 


Chinese art. The name is composed of two characters meaning ‘as 
you wish,” and must be distinguished from juz, a monosyllable mean- 
ing tablet or baton, which is used as a general term to include the /uez * 
and other ancient badges of feudal rank. A jade ju-1 mounted with 


jewels was included among the presents sent by the Emperor of China 


-The ju-iis a magic wand often placed in the hands of Taoist divini- 
ties. It seems to have been originally a branch of the woody colored 


to Queen Victoria in the fiftieth year of her reign, and one is often sent 
to a high mandarin on his sixtieth birthday or other auspicious occasion. 
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36 BUDDHIST AND TAOIST FIGURES ENGRAVED ON PLATES OF JADE 


is the wine-vessel in Book 90, folio 5, modelled in the form of a horned dragon of fierce aspect, with scaly 
body, 1.65 feet long, hollowed out to hold the wine, which is poured in at the top of = head, and flows out 
when the cap is taken off from the end of a spout hidden under the tongue. ‘The hai and beard are carved 
fine as silk, the eyes are constructed so as to move in hollowed sockets, and the white translucid jade of the 
seales made so thin that the red color of the wine shines through. ‘This rare and valuable present was sent 
by the king of Khotan as tribute in the period ‘Tien-sheng (1023-31), and has been placed among his great- 
est treasures by each successive emperor of our dynasty down to the present.” ‘lhe sacrificial vessels of 
class 7 include wine-receptacles of diverse form and tazza-shaped round dishes for other offerings, also made 
after antique bronze designs. 

The musical instruments of class 8 include what may be described very closely as guitars, bells, sounding- 
stones, mouth-harmoniums, pandean pipes and flutes, drums of different kinds, clappers of five pieces hung’ 
on a string, and stringed instruments of yarious shapes. 

The ninth and last class opens with a short series of Buddhist and Taoist figures and scenes, engraved on 
oblong: plates of jade between two and three feet long, including a carved image of the god of longevity. A 
representation of Amida Buddha, seated with staff and rosary, is engraved within a medallion on the first 
plate, dated Pao-ta (945—957). 

The next, an irregular four-sided plaque of pure white jade over two feet in height and breadth, has upon 
it an image of Samantabhadra, one of the great saints of the Tantra school of Buddhists. ‘The figure, seated 
on a mat, with a flower-vase on its left and an alms-bowl on the right, in the midst of rocks enveloped in 
clouds, is said in the description to have been miraculously produced, not carved by mortal hand. The em- 
press mother of Shén Tsung, the fifth ruler of the Sung dynasty, who was an ardent devotee of this saint 
and of the goddess Kuan-yin (Avalokiteshvara), commissioned one of the chamberlains named Kao I’an to 
burn incense to them in the cave Hu Yin Tung. From this cave, one day in the year 1068, came sounds 
of thunder and a torrent of water bringing with it this sacred image, which Isao K’an carried in all haste to 
the empress, who placed it with much ceremony in a shrine within the palace for her own worship. 

Another medallion-picture, carved on light-green jade, of “‘Samantabhadra Washing the Elephant” is in- 
scribed as drawn after the artist Yen Li-pén of the ‘l’ang dynasty, by the worker in jade P’éng 'T'su-shou, to 
be presented by the imperial treasury of K’ai-p’ing (907—910) of the Great Liang to the Buddhist monastery 
Hung Ming Sst. k’ai-p’ing' was the title usurped by Chu Wen, a rebel who flourished in the ninth century 
at the end of the ‘l’ang, till he was stabbed by his son. ‘The pictures of the god of literature and of the an- 
cient emperor of the Kast with their attendants are inscribed with the names of the carvers, one of whom. 
Wang Yu, already alluded to, belonging to the Imperial Jade Manufactory of the Sung: emperor. 

The first of these two deities, Wen Ch’ang Ti Chun, whose celestial abode is in the Great Bear, is repre- 
sented seated on a mule riding upon the clouds, with two attendants on foot, one carrying the ju-i sceptre, 
the other a lyre wrapped in silk. The second, Tung Wang Kung, the Lord Sovereign of the East, one of 
the most famous divinities of Taoist legend, was the husband of Hsi Wang: Mu, the Western Royal Mother, the 
queen of immortals, who dwells on the I’un Lun Mountains in a magnificent palace, on the borders of the Lake of 
Gems, beside which grows the peach-tree of the eenii whose fruit confers unmortality. In the Sung dynasty 
a mystical doctrine representing this pair as the first created and creative results of the powers of nature was 
elaborated, ‘he god, holding a scroll in his hand, is seated here before a tripod urn preparing the elixir vite 
from vermilion, with two attendants standing near, one bearing the ju-i sceptre, the other a basket of peaches. 
Both of these works of art are dated the second year of the Hsiang-fu period, corresponding to A.p. 1009. 

Then come jade pillows, one of four-sided oblong form two and a half feet long and nearly a foot across, 
with seroll borders made of translucent white jade with a shght tinge of green, engraved all over with drag- 
ons and phenixes in clouds fine as silk, said to be a relic of the palace of the ang. ‘Then shoulder-rests for 
the divan, ike small tables, and boxes carved in openwork for holding fragrant flowers or perfumes. 

Book 100 contains the largest specimen in the collection, an oval vase (wéng) figured on folio 3, and de- 
scribed as 4.4 feet high, 7.2 feet in circumference at the body, 3.6 at the mouth, of translucid white color, 
with moss-green marks and spots of brighter emerald-green. It is engraved with three-clawed dragons in pur- 


sult of pearls emerging from sea-waves and surrounded by clouds, which show out the rare ereen tints of the 
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No. 604 
PILGRIM BOTTLE 
(Per Hu P ing) 
Chien-lung (1736-99) 
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MODERN WORK IN JADE—PRINCIPAL WORKSHOPS AT PEKING Oo” 


eround. When filled with wine it held about eighty pints. It is described as the largest known jade vessel 
and of perfect workmanship, a unique relic of the Chin or 'T’ang dynasties. Among the other pieces figured 
here are a large fish-bowl (kang), 3.6 feet high, 6.4 feet round, decorated with fishes and dragons; square 
flower-pots; round and foliated saucer-shaped dishes for holding: flowers: a circular deep dish with four 
legs, for iced melons or sliced fruit in summer, etc., the last illustration being that of a plain round bowl of 
simple antique design of beautiful emerald-green jade without flaw. 

But it is time to turn to the consideration of modern artistic work in jade. The principal workshops are 
at Peking, where, however, only small articles of daily use, such as snuff-bottles, mouthpieces for pipes, 
beads for the mandarin’s rosary, rings, and other objects of personal adornment are turned out in the pres- 
ent day. 1 persuaded a Chinese artist to visit some of them and take sketches of the different processes of 
work and of the tools employed in working into shape the rough material, carving and polishing: it to its 
perfect form. He found much difficulty at first, as the suspicious craftsmen were convinced that he was 
only anxious to worm out their secrets for his foreign friends to improve the tools and gradually supplant 
their work. At last, however, he fell in with one more amenable to reason, invited him to the theatre and 
to a good dinner afterward, at which he made his notes, and arranged for a tour of the workshops next day. 
The results of his visits are embodied in the twelve pictures, which, with my translation of the descriptions 
of the artist, Li Cheng-yuan, follow Mr. T’ang’s “ Discourse on Jade,” which immediately follows this 
Introduction. 

The Chinese artist, Li Shih-ch’iian, 7. e¢., Petrus Li, Chéng-yuan being his artistic designation or nom de 
plume, calls his article “Yi 'T'so T’ou” (Illustrations of the Manufacture of Jade’), and introduces the water- 
color illustrations by a short preface accompanied by a table of contents, which I will translate in due order. 
The artist’s Chinese preface occupies the middle of the first page, and must be read in vertical lines, from 
rieht to left. ‘The table of contents is written on the pink ground on either side of the same page. ‘The 
first two processes—(1) ‘-Pounding the Sand” and (2) “Grinding the Sand”—are combined in the first pic- 
ture, so that the thirteen in the list contained in the table of contents make only twelve illustrations alto- 
oether. The artist, with Chinese industry and perseverance, has painted a sufficient number of pictures for 


the whole edition, so that every one of the illustrations is an original water-color production of his brush. 
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YU-SHUO 
A DISCOURSE ON JADE 


WITH RESEARCHES ON THE HISTORY OF JADE 


TANG JUNG-TSO 
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GRADUATE AND SCHOLAR OF THE CHINESE EMPIRE 
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YU SHUO 


I. SOURCES OF JADE 


Tr magic powers of heaven and earth are ever combining to form perfect results: so the pure essences of 
hill and water become solidified into precious jade. Hence all the places which produce jade are situated in 
the midst of mountains and streams. <A short account of these may be gathered from different books. 

The ** Book of Annals” (“Shu Ching”), in the “Tribute of Yii,”' records that the province of Yang-chou sent 
as tribute yao and k’wn stones, bamboos small and large, etc. The Commentary says that yao and k’wn were 
both precious jades. Also that the province of Liang-chou sent as tribute ch’iu, iron, silver, stone for arrow- 
heads, and musical stones. The Commentary says that ch’inu were musical stones of jade. Also that the 
province of Yung-chou sent as tribute ch’iu, lin, and lang and kan, precious stones. The Commentary says 
that the chi and lin were fine jades and could be used to make the symbols of rank called kuet and chang. 

Lhe “ kites of Chou” (“Chou Li”), in its Geographical Section, says that the region due west was called 
Yung-chou, and that its commerce was in jade and stones. The ‘Book of Rites” (“Li Chi”) says that rocks 
which contain jade have a vapor like a white rainbow beside them, its pure essence becoming: visible m the 
mountains and streams. The “Po wu chih” says that the hills on which millet grows produce jade; Huai Nan 
Tzu, that streams which have round bends contain pearls, those with angular bends jade. An illustrated 
book on jade mirrors (“Yu ching tou”) says that when, mm the second month, the plants growing on the hills 
have a light hanging: down from them, there is jade; the spirit of jade being like a beautiful girl. Another 
book on jade (“Yi Shu”) says that jade has markings on it like dark hills or ike green waves; that when it 
occurs in mountains the trees are luxuriant; when it is produced in rivers the water is fertilizing’; and that 
although hidden in the rock, its variegated colors shine through. 

rom these various quotations it may be seen that there are two kinds of Jade—the one found on mountains, 
the other in rivers. In China proper jade is generally found in the hills, while in IKhotan (Yii-tien) it occurs 
usually in rivers. The Materia Medica (“Pén Ts’a0”), quoting Hung-ching (A.D. 452-586), says: “'The best 
jade comes from Lan-tien, also from Nan-yang, and from the Lu-jung river mn Jih-nan; that brought from the 
foreien countries of Khotan (Yu-tien) and Kashear (Su-lé) is also good. If translucent and white as hog’s 
lard. and resonant when struck, it is genuine. The counterfeits have many points of resemblance and must 
be carefully distinguished.” The “ Yiwu chih” says that jade comes from the K’un-lun Mountains. ‘The ‘“ Pieh 
pao ching,” that rocks which contain jade must be examined with a lighted candle, and when it shows through 
as a red lieht bright as the newly risen sun, it may be known that there is jade. Sung (Su Sung, eleventh 
century) says: “In the present day neither in Lan-tien, Nan-yang, nor in Jib-nan is there any mention of 
jade, and it is found only in the Khotan (Yt-tien) country.” During the After Chin dynasty in the reign 

iThe Tribute of Yii, which forms Part III of the Shu Ching, is the document of the third millennium B. ¢., and may be called a Domesday 


ttle of the First Book of the Hsia dynasty. It comprises the Division Book of China, ‘The Commentaries quoted above are those written 
of the Kimpire of China, with the natural productions and revenue or during the Han dynasty some two thousand years ago. rmee Che 


the different districts as fixed by the great Yu, the founder of this Chinese Classics, in 7 vols., translated by James Legge, D. D., late 
[It is generally considered to be an authentic Professor of Chinese at Oxford University.) 


44 


ancient hereditary line. 





44 MOUNTAINS THAT PRODUCE JADE NOT CONFINED TO ONE DISTRICT 


of T’ien-fu (936-943), the superintendent of the banqueting-court, Chang Kuang-yi, was sent on a mission to 
Khotan, and wrote a diary of his journey, in which he states that “The place where jade is obtained in this 
country is called Jade River, which runs outside the walled city of Khotan. Its source is in the K’un Moun- 
tains, and it flows 1300 li from the west before it reaches the Bull’s Head Mountain in Kkhotan, where it 
divides into three rivers. The first, called White Jade River, 1s 50 li to the east of the city; the second, 
called Green Jade River, 20 li to the west of the city; the third, called Black Jade Kiver, being 7 li west of 
the Green Jade River. Although the source is the same, the jade varies according to locality, and is of these 
three different colors. Every year in the fifth and sixth months a swollen torrent of water rushes down, and 
the jade follows with the current, its quantity depending on the size of the flood. ‘The water recedes during 
the seventh and eighth months, and it can then be collected, the jade being fished for, as the natives say, 
according: to fixed rules made by the state. For ritual vessels, ornaments, and food vessels they often use 
jade, and the jade which we have in the Central Kingdom (China) also comes from this country.” 

There are even fields where jade can be cultivated, according to the “Sou shen chi,” which relates that 
‘“Vune-po, when his father and mother died, buried them in the Wu Chung Hills. ‘There was no water on 
these hills, and Yune-po founded a station there for the distribution of tea. A certain man as soon as he 
had drunk brought out a pint of stone pebbles, gave them to him, and told him to plant them, and that they 
would grow into fine jade. It was afterward really so.” In the present day even, in the province of 
Chih-li, within the boundaries of Yii-tien-hsien, there are fields where jade is cultivated. 

Coming to the mountains which produce jade, these are not confined to one district. ‘The Erh Ya in its 
Geographical Section says: ‘The finest productions of the eastern country are the hsiin, yu, and cht of the 
Yi-wu-lu Mountain” — Yi-wu-lu, according to the Commentary, being a mountaim in the modern Liao-tung, 
hsii, yii, and ch’i, different kinds of jade. Again: “The finest productions of the western countries are the 
many jewels and jade of Ho Shan”—Ho Shan, according to the Commentary, being in the modern P’ing- 
yang at Yung-an-hsien. Again: “The finest productions of the Northwest are the ch’iu, lin, lang, and kan 
of I’un-lun Hsii”—ci’iu and lin, according to the Commentary, being the names of fine jJades,—lang, kan, 
in shape like pearls; J’un-lun, the name of a mountain,— Hs meaning its base. 

Some other historical jades, like that found at Lan-tien of the Chou, at Ho-shih of the Chu State, at 
Chieh-lu of the Sung State, and at Ch’ui-chi of the Chin State, were all the highly prized treasures of the dit- 
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ferent states.“ Jade was produced in other places, but none to rival these. 
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besides these, there are the jade stones of Yarkand (Yehrh kiang), an account of which 1s extracted from 
the “Hsi Yu Wen-chien-In”: ‘ Yarkand 1s a large walled city of the Mohammedan country. In its territory 
there 1s a river in which are found jade stones, the largest as big as round dishes or square peck-measures, 
the smallest the size of a fist or chestnut, some weighing’ as much as three or four hundred ecatties. There 


ave many different colors, among which snow-white, kinefisher-feather @ereen, bees-wax yellow, vermilion- 
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red, and ink-black are all considered valuable; but the most difficult of all to eet are pieces like mutton-fat 
with red spots, and others bright green as spinach with gold stars shinine through, and these last two kinds 
are considered the rarest and most precious. Along the river-bed extends a deep layer of stones both large 
and small, the jade pebbles being mixed with the rest. When the time comes for collecting them an official 
takes up his station some distance from the bank, and a military officer is posted close to the river. Native 
Mohammedans who understand the work haying been levied, they walk in rows of thirty or twenty, shoul- 
der to shoulder, stretching across the river, with bare feet, over the stones. When they come to a jade 


stone the Mohammedan knows it by the touch of his foot, and stoops down to pick it up. The soldier on 
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he account of the rivers of IXhotan, as related her , 1S somewhat C1LY. But both these rivers rise independently to the south of the 
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contused, and difficult to reconcile with more recent descriptions. The K’un Lun Range, which the pierce at separate pomts. 
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Bull’s Head Mountain” is described in the Annals of the T’ang lhe period referred to here is that of the Chou dynasty. The 


i. ge > ned “" Wey , rey 4 ‘ a oe ise ae 2. qh é ‘ . . . 
dynasty as having two very steep-pointed peaks, with a Buddhist mon- sovereigns of the Chou, with their capital at Lovang, ruled over the 
astery containing a celebrated statue of Buddha built between them. Royal Domain or Central Kinedom. as suzerains of the surrounding 
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lt ais ther aes the name Ku-shih une-ka, the Chinese trans Piptlon feudal states, till their overthrow hv the founder of the Cl’im dynasty 
of the Sanskrit Gaushringa, which means also Bull’s horns. and is in Bc 9255. ™ 7 W) | 

WAM OKLI Ly myths UCi TCans also DUS HONS, and IS 11 B.C. Zoo. “he states mentioned above are the Ch’u, on the south- 
stated to be situated 20 h southwest of the royal CIC O1 IN hotan. he West, The modern Ssti-el’uan: the Sung, on the east ruled by the le- 
larce river which now runs 50 li west of the madem oitv je knawn 7 i Ree oar ee so ee 
la a hn 2 a 7 li west of th modern city 1s known scendants of the Shane dynasty, which preceded the ¢ hou; and the 
as IKarakash, or Black Jade River. The Yurangkéish, or White Jade Chin. on the north. 


River, whieh runs northward LO jon the other, Passes Dh east of the 
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CRUDE OR UNWROUGHT JADE CONSIDERED OF EXTRAORDINARY VALUE 45 


the bank makes a stroke on his gong, the official then makes a red mark on his list, and when the natives 
come out of the water he requires of them as many pieces of jade as he has made marks.” 

“At a distance of 230 li from Yarkand there is a mountain called Mirtai Tapan,* where the whole side of 
the Inll is of jade of all the different colors. But the stone is so mixed with jade, and the jade so veined 
with stone, that to get a quantity of blocks of pure jade, without flaws, weighing from 1000 to 10,000 catties, 
one must go to the top of the highest precipices, which are inaccessible to men alone. There are. however. 
yaks bred in this country which are trained to climb, and the Mohammedans, taking: their tools with them. 
ride upon these yaks. They then scale the precipice, dig out the pieces with the chisel, and let them fall 
down to be collected afterward. These are commonly known as ‘stone pieces,’ also called ‘hill stones.’ 
‘Twice every year, in spring and autumn, Yarkand sends as tribute from between 7000 and 8000 up to 10,000 
catties of jade.” 

“still farther south, 700 li distant, is the Mohammedan walled city of Khotan (Ho-tien), situated in the 
midst of a fertile plain, 1000 li broad, the whole of which produces jade pebbles even in greater abundance 
than in Yarkand.” 

In the present day Hsi-an-fu, in the province of Shensi, Iuei-lin-fu in Kuanesi, Hsii-chou in Honan, as 
well as the districts of So-chii-hsien* and Ho-tien-hsien in the New Dominion, all these places produce jade. 

There is a dark-green jade (pi-yit)’ commonly called Yunnan jade, but there is no mention of the produc- 
tion of jade in this province; this kind of jade really comes from Burma (Mien-tien). The dealers in jade 
coming’ hither to and from China must all cross this province, and from this circumstance the name of Yun- 


nan has been given to distinguish this peculiar kind of jade. 


Il. CRUDE JADE 


sy crude jade is meant unwrought jade. It has been collected, but not yet carved. [rom its own natural 
qualities and its peculiar solidity and pure color, with no addition of carved ornament, it 1s considered a 
thing of rare value. 

The “Book of Annals” (“Shu”), in the Testamentary Charge (of King Ch’eng), says that the great jade, the 
Yi jade, the cxerulean jade, and the river plan, were all spread out in the eastern chamber. ‘lhe Commentary 
adds that the great jade came from Hua-Shan, the Yi jade from the northeast, and the ceerulean jade as trib- 
ute from Yung-chou, its color being like that of the sky. These three must all have been of crude jade and 
uncarved, because there is no mention of utensils. 

The “Fu jui t?ou” says: “Jade sprouts are rare and precious; not worked, but growing spontaneously, 
they shine like white flowers. In the reign of Wén-Ti of the Han dynasty, jade sprouts were seen in Wet- 
yang. It is said that these jade sprouts are seen when the five virtues are cultivated.” According to the 
dictionary “ Yun-hui,” all jade grows, and while being formed there are sprouts, stem, flowers, and fruit, just 
as in erowing plants. The jade sprout 1s, when it is first growing, like the first shoot of a plant; the stem, 
the finest kind of jade, like the best-grown centre of the plant; the jade flower, when full-grown, like the 
flower of the plant; and the jade fruit, when its formation is completed, as in vegetable fruit. All these 
jades can be used. According to the “ Hsiang yt shu,” jade six inches in diameter, which spontaneously emits 
light, is called ch’éng. The “Tao-té-chine” says that jade must be broken up to make vessels. 

Han Fei Tzu (third century B. ¢.) relates of Pien Ho, a native of the Ch’u State, that he found a piece of 
crude jade in the Cl’u Mountains and offered it to Prince Li. The prince sent a man to examine it, who 


declared it to be common stone, whereupon the prince, thinking it a fraud, cut off his richt foot. After 


‘'Tapan is the Chinese transeript of the Manchu Daban, ‘*mountain.” : Pi-yui isa general term apphed to all kinds of dark-green jade Var) 
The Mirtaéi Mountains are the same as the Belurtig, being the part of img 1n tint Drom sage- and olive-green, to the colors of moss and Spe, 
the great K’un Lun Range to the southwest of Yarkand. down to an almost black opacity. lf may be either jadeite or nephrite. 

= So-chii. anciently pronounced Sa-kii, is the old name of Yarkand; Most of the jadeite oO] this color comes Irom burma, hut ram epee 
Ho-tien is a modern Chinese transcription of Khotan. These are two is really a production of the province 01 Yunnan. "he boulder, No. J 
of the principal districts of Chinese Turkistan, or Hsin Chiang, the in the Collection, is a typical specimen of the dark-green Yunnan neph- 
‘¢New Dominion ” as it is called also by the Chinese, since its conquest 
by the emperor Ch’ien-lung in the middle of the last century. south of Yung-chang-fu. 


rite found in the vicinity of T’éng-yueh (Momien) and in the district 
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AG JADE A SUBSTANCE OF SPECIAL EFFICACY AS A MEDICINE 

Prince Wu had succeeded, Pien Ho again presented it. It was again examined and reported to be stone, 
and they cut off his left foot. Prince Wén succeeded in his turn, and Pien Ho, holding the jade in his hand, 
lay at the foot of the Ch’u Mountains, weeping for three days and nights, till the tears were changed to 
blood. The prince sent his workers in jade to carve the rough stone, and got a priceless vessel. ‘Thus it 
may be seen that the finest jade comes from this rough stone, and those who can distinguish the latter are 
real connoisseurs of jade. 

This crude jade is also a substance of special efficacy as a medicine; it adds nervous energy and cures 
certain diseases. Hung-ching! says in the “Pén Ts’ao” that jade powder is prepared by pulverizing’ jade, and 
that it is nota distinct substance. The “Hsien Ching” says that when jade is prescribed it must be pounded 
to the size of rice-grains, and then suspended in bitter spirit to the consistence of mud. ‘Some dilute it till 
like rice-water. When jade is ordered by the physician, carved vessels must not be used, nor unwrought 
jade that has been buried in graves. Kung says that when jade is taken it is best to reduce it to a liquid 
form. When roughly powdered to the size of small pulse, the essential part is dissolved in the intestines, 
the solid fragments passing away unchanged. It is also prescribed in fine powder in certain cases of con- 
striction from stone and tumors, but the plan of pounding it to the size of small pulse is of most real value. 
In its pharmaceutical properties it is sweet, neutral, and not poisonous. It removes heat in the stomach, 
cures asthma and hot obstructions, and relieves thirst. When pounded to the size of small pulse and taken 
for a long time, it lightens the body and lengthens life, moistens the heart and lungs, helps the voice and 
throat, makes the hair glossy, and also aids to nourish the five abdominal organs. It is compatible with 
cold, silver, and the herb Mai-mén-tung, and is still more efficacious when boiled with these and given in 
combination. Other preparations of jade, like jade-water, jade-tea, and fine jade-tea, are all prepared from 
unwrought jade dissolved into fluid form in different ways. ‘hese various prescriptions are all contained in 
the Materia Medica books, in which the prescriptions are always taken from unworked jade. So highly is the 
best crude or rough jade valued. ‘The same material when carved into vessels 1s not to be compared with it. 

‘ Il. VALUE OF JADE 
: JADE 1S a Substance hard and strong, yet of liquid aspect; it 1s fine-grained and beautifully marked, and yet 
; brilant. It is the choicest material found in the two kingdoms of nature, and quite unrivalled in value 
: among the myriad substances. 
E The “ Book of Poetry” (“Shih Ching”), in the Minor Odes of the Kingdom, says: ‘The stones of those hills 
| can be used to polish jade.” Ch’eng Tzt, in his Commentary, explains that though jade is of warm, moist 
: aspect, and the finest production of the world, while stone is rough and coarse, and the worst of things, yet 
_ it 1s Impossible to make vessels by rubbing together two pieces of jade, although when polished with stone 
jade may be worked and made into vessels. The “Rites of Chou” says that a cubic inch of jade weighs 
seven ounces (lang); a cubic inch of common stone, six ounces. In the “Book of Rites,” Tzii Kung asked 
Confucius: “May I venture to ask why it is that the model man values jade and despises steatite? Is it 
because jade 1s rare and steatite common?” Confucius replied: “The model man of old compared jade to 
virtue. It is of warm, liquid, and moist aspect, like benevolence: it is solid. strong, and firm, like wisdom: 
pure, and not easily injured, like righteousness; when suspended, it hangs gracefully, like politeness; when 
struck, it gives out a pure, far-reaching sound, vibrating long but stopping abruptly, like music; though 
a faulty, it does not hide its good points; when superior it does not conceal its defects. like loyalty ; its brul- 
| hancy hghts up things near it, like truth; it gives out a bright rainbow, like heaven; shows a pure spirit 
: among the hills and streams, like earth; symbols of jade rank alone as eitts to introduce persons, like virtue ; 
and im the whole world there is no one that does not value it, like reason. The Odes (‘Shih Ching’) say: 
/ ‘When I think of my lord, He is soft-looking, like jade.’ That is why the model man values it so highly.” 
According to the dictionary “ Wu-yin-chi-yiin,” when placed in a strong: fire and it does not become hot, it 
a is true jade. According to the “Shuo-wén,” the p’an and yu were precious jades of the Lu State. Confucius 
~ Lao Hung-ching, who flourished a. p. 452-536, was one of the most celebrated adepts in the mysteries of Taoism. 
Se 





ACCOUNTS OF VARIOUS PRECIOUS ARTICLES MADE OF JADE AG 


says: ““How beautiful are the p’an and yii, when looked at from afar so brilliant. when closely inspected so 
finely marked, excelling both in material and in briliancy of surface.” According to the “Pai Kuan,” five 
Jade is red in color, and can heat a copper cauldron; warm jade will counteract cold, cold jade will remove 
heat; fragrant jade has a sweet smell; soft jade is of soft material; sun jade reflects a visible picture of the 
palaces of the sun: these being all precious things of rare occurrence. The “Life of Wang Mang” in the 
Annals of the Former Han dynasty says that fine jade will remove scars. The “Miscellanics” of the West 
Capital (of the Han) relates that there were in the Hsien-Yane: Palace five lamps of green jade, seven and a 
half feet high, carved in the form of lizards, holding the lamps in their mouths, and that when the lamps 


were hehted their scales all moved and the bright light filled the hall. The *'Tu-yang-tsa-pien” records that 


during’ the ‘l’ang dynasty the kingdom of Japan presented to the emperor an engraved eobane board of 


warm jade, on which the game could be played in winter without getting cold, and that it was most Mehly 
prized. Also that the emperor Tai Tsung, of the 'T’ang, went one day to the Hsine Chine Palace and found 
there in the double wall a precious casket containing a jade mace with the characters “soft jade mace” 
inscribed on the end. This had been offered in the period T’ien-pao (a..p. 742-755) by a foreign state. It 
could be bent until the two ends met, and straightened out again as ngid and firm as a stretched cord. 


Neither fire nor strokes of an axe hurt it. The sovereign, delighted with it as a magic thine, ordered an 


embroidered case of fine silk to be made for it, and a scabbard of green jade. Again, that 30,000 li east of 


Japan” is the island of Chi-mo, and upon this island the Nine-hsia Terrace, on which terrace is the oobange 
player’s lake. ‘his lake produces the chess-men which need no carving, and are naturally divided into 
black and white, ‘hey are warm in winter, cool in summer, and known as cool and warm jade. It also 
produces the catalpa-jade, In structure like the wood of the catalpa-tree, which is carved into chess-boards 
shining and brilliant as mirrors. Again, that in the reign Shun ‘i'sung (A. p, 805) an embassy from the 
west presented two pieces of jade, one round, the other square, both half a foot in diameter, of brilliant su- 
face reflecting like a mirror. Yi-ch’i1 Yuan-chieh, who was seated at the time before the emperor, after care- 
fully examiming them, said: “One is dragon jade, the other tiger jade. The round piece is the dragon, 
produced in water, and highly prized by the dragon, and if it be thrown into water it will emit rainbow 
colors. The square piece is the tiger, produced in precipitous mountain valleys, and highly prized by the 
tiger, and if it be rubbed with tiger fur, purple rays will proceed from it, and all animals will cower trem- 
bling.” The emperor praised his words. ‘he Additional Records of the T’ien-pao period say that Yang- 
Kuei-Fei kept jade in her mouth and sucked it to reheve lung thirst. In the “ Yu-yang-tsa-tsu” it is related 
that the chamberlain Ma prized highly a bowl of pure jade, far excelling: common jade, because even in the 
heat of the summer flies would not enter it, and because, when filled with water, the water was neither spoiled 
nor diminished even after a month, and also because the application of the contents of this bowl to inflamed 
eyes immediately cured them. ‘The “ Yi-chien-chih” says that in the reign of Hstian ‘Tsung (A. bp. 847-859), 
of the 'T’ang dynasty, the emperor had twelve chess-men, on which were scribed the cycle of the twelve 
hours, and that when a bowl was filled with water and these men put in, as the hour came round the proper 
one floated to the top without making an error of a moment. 


But all these things, although deemed precious and of great rarity, are fit only to be regarded as toys and 


are of no real intrinsic value. It is different with the case recorded in the “Shih-chi” of the Ho-shih-pi of 


the Ch’u State, which was taken by Hui Wén Wang of the Chao, and for which Chao Wang of the Ch'in 


offered in exchanee fifteen walled cities. The “'I'so Chuan” says that when the Marquis of Wei was taken 


prisoner by the Chin State and sent to the capital, the king sent his physician Yen to poison the Marquis of 


Wei, but Nine Yu, an officer of the Wei, bribed the physician to dilute the poison so that he did not die, 
after which the Duke of Lu sent for his ransom a quantity of jade, including ten chiio to the king and ten 
chiio to the Marquis of Chin, whereupon the king consented and released the Marquis of Wel. ‘The Com- 
mentary explains chiio to mean two pieces of jade. Again, when the Marquis of Chin attacked the Ch’ 
State and was about to cross the river, his officer, Hsien zt, tied together two chiio (pairs) of Jade with red 

The book quoted here is by an author who is fond of the marvellous, that we must not conclude from this passage that the Chinese at this 


and. as Mr. Wylie in his Notes on Chinese Literature (p. 155) says, time were Im commumication with America. 
i a le AT a! : k oh J | i 


many of his statements have the appearance of being apocryphal, so 
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48 JADE USED TO MAKE VESSELS BEFORE MODERN TIMES 


fter which they crossed over. ‘These are instances 


silk, and worshipped, throwing the jade into the water, a 
of life and death to prince and state, and not to be compared with the fancy of a man fond of Jade and think- 
ing each piece of peculiar value. 

We have also accounts of productions of human ingenuity seeking to rival the powers of nature, as in the 
‘Han Wu Kwshih.” which relate how the emperor built a sacred temple and in the front hall erected trees 
of jade, with branches made of red coral, leaves of ereen jade, flowers and seeds blue and red made of pre- 
cious stones hollowed out in the middle like little bells, tinkling as they hung. Such things dazzle the eyes 
and please the fancy, but are of no other value. 

Coming to the employment of jade as food, if 1s also valued by some for this purpose. ‘The ‘‘ Ho-t’ou-yii- 
pan” says that on the Shao-shih Mountains there 1s found a white jade-oil which, when eaten, confers immor- 
talitv. The “Shih-chou Chi” says that at Ying-chou is found a jade-oil like spirit, which is called jade-wine, 
and which, when some cups of it are drunk, intoxicates and gives to men long life. Pao Iu-tzi says that the 
mountains which produce jade have springs of jade-oil, which flows out clear and brillant as rock-crystal, 
and which, when stirred with any hollow stem, instantly turns to water; and that one cup of this when 


drunk will eive a thousand years. ‘T'sang Ch’i in the “Pen Ts’ao” says that the water which comes from 
jade, when drunk, will confer long life and a youthful aspect. ‘That jade so eaten should conter immortality 


is a test of its high value such as could hardly be surpassed! 


LV. OBJECTS MADE OF JADI 


Tur “Book of Rites” (“Li Chi”) says: “If jade be not carved the vessel cannot be made.” Mencius says: 
“Now you have a piece of rough jade, and even if of the value of ten thousand pieces of silver, yet you will 
entrust it to the jade men to be carved.” Therefore the employment of jade to make vessels 1s not a work 
The Annals (“Shu Ching”) tell us that he (Shun) established the sphere and the jade 
Again, in the Metal-bound Coffer that the Duke of Chou stood 


Again, in the Testamentary 


of modern times. 
transverse to regulate the seven planets. 
erect, having placed the pi (on the altar) and holding the ‘wet m his hand. 
Charee that after his (Sing Ch’éng’s) attendants had put on his crown and robes, he leaned on the jade table. 

The “Book of Poetry” (“Shih Chine’) in the State Odes says: “She grows old with her lord, wearing 


six jade pins in her hair”; the Commentary explaining it to mean six pins ornamented with jade. Aga, 


‘‘He presented to me a quince, I returned a chii of fine jade. He presented to me a peach, I returned a yao 


of fine jade. He presented to me a plum, I returned a clin of fine jade.” The Commentary explains that 


these thines were all of the finest jade, the chit being girdle appendages, the yao and chim worn also as 


‘ 


ornaments. Again, “ With woollen robes like red jade,” mén, accordine to the Commentary, being the red 


color of jade. Again, ‘When I know that you are coming, I will present you with all the jade ornaments, ” 
meaning, says the Commentary, the jade set worn on the left and right sides. Again, in the Lesser Odes, ” 
“They (boys) will have jade sceptres to play with.” 

In the ‘kites of Chou” (“Chou Li”), the First Minister, when there is a great court reception of the 
nobles, aids the sovereign with the jade presents, the jade offerings, the jade tables, and the jade libation- 
vessels. Again, the Chief of the Jade Treasury, when the nobles are summoned for a sworn convention, 


prepares the jewelled vessel and the jade dish (for blood). Again, the Minister of Rites, when there is a 


oreat sacrificial worship, laves the jade wine-vessels and hands the jade dishes; the Commentary explain- 
ing’ ch’ang as vessels for wine, and fz% as dishes for holding millet. Again, under the Minister of Punishment, 
the lesser envoy regulates the six symbols (ju-2) of rank: the symbol of domination (chén kuei) peculiar to the 
emperor, the pillar symbol (kwan hkuet) held by princes of the first rank, the symbol of sincerity (shén huet) 


‘A pai of httle trees of this kind is often presented as part of the on the tip of his tongue, so that one line is suggestive enough. This 


trousseau of a rich Chinese bride of the present day, standing in flower- 
pots of jade, cloisonné enamel, or rare porcelain, filled with coarsely 
powdered lapis lazuli, Or coral, instead of earth. Covered with olass 
shades, they make a brave show in the procession of weddine-gifts 
which is always carried through the streets of a Chinese city. ¥ 
‘The Lesser Odes form a section of the Shih Ching. : 


Our author 
IS TOO Concise, but he expects his reader to have the Book ot Poetry 


one is part of two verses often quoted to contrast the lot of boys and 
Speaking of King Hsiian, they run, according to Dr. 
They will be put to 
They will be clothed in silk robes. They will have 
jade sceptres to play with.” ‘‘ Daughters shall be born to him; ‘They 
will be put to sleep on the ground; They will be clothed in wrappers ; 
They will have earthen tiles to play with.” 


oirls in China, 
Legge’s translation: ‘Sons shall be born to him; 
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WORKS CONTAINING DESCRIPTIONS OF VARIOUS JADE ARTICLES 49 


Cl 


by princes of the second rank, and the symbol (kung kuei) by princes of the third rank, the grain symbol 
(ku pi) by princes of the fourth rank, and the reed symbol (p’w pi) by princes of the fifth rank. He arranges 
the six precious offerings (pi): horses with the kuei symbols, furs with the chang, plain silks with the pi. 
brocaded silks with the tswng, silks embroidered in colors with the hu, and silks embroidered in black and 
white with the wang. These six offerings were used as presents for the cultivation of ood relations with 
the feudatory princes. 

In the “Book of Rites” (“Li Chi”), in the royal ceremonial hall, jade cups and large vessels were used 
for wine, jade tazzas and carved bamboo dishes for the food, and jade cups for libation. This book men- 
tions also the four lien and the six hu of the sovereigns of the Hsia dynasty, described in the Commentary 
as Jade vessels for holding millet and grain in the Ancestral Temples. 

The “'T'so Chuan,” in the seventeenth year (B.c. 524) of Duke Chou, records a speech of the P’i T’sao of 
Cheng: “It we use wine-vessels of jade and jade libation-cups, Chéng will escape the fire.” Again, in the 
twenty-ninth year of Duke Chao (8.c. 512), the duke presented to Kung Yen a robe of lambskin, and sent 
him to offer a lung fu to the Marquis of Ch’i. He also offered the lambskin robe, at which the marquis was 
pleased, and gave him Yang-ku. The Commentary says that lung fu was the name of a piece of jade; 
Yang-ku, a walled city of the Cli. The “Hrh Ya,” an ancient dictionary, in its section on apparatus, says 
that the horn bows of the time, ornamented at both ends with jade, were called kuei. Again, that kuwei one 
foot and two tenths long were called chieh; chang eight tenths of a foot long: were called shu; and pi six 
tenths of a foot across were called fsiian. When the body (in circular pieces) was twice as large as the 


oO 
om, 


central hole, it was called pi; when the hole was twice as large as the body, ywan; and when the hole 
and body were alike, huan. 

The “ Miscellanies” of the Western Capital of the Han dynasty (“Hsi-ching-tsa-chi”) say that in the Ch’in 
country, at Hsien-yang, they had a jade flute over two feet long pierced with twenty-six holes. When the 
emperor Kao Tsu first went to Hsien-yang, and went round the treasuries there, he saw this, and played 
on it, Whereupon mountains and groves with horses and chariots continued to appear in a mist, vanishing’ 
altogether when he ceased playing. He gave it the name of the ‘“‘tube of beautiful visions.” 

In the “Han Annals” (“Han Shih”), in the life of Wen Ti, the emperor, in the ninth month of his six- 
teenth year (B.c. 164), is recorded to have acquired a jade cup on which were engraved four characters 


sionifying ‘Long life to the sovereign of men!” Again, in the lite of Wu Ti, the emperor built the Teng- 


kuane Tower, and from the top of the tower resounded the bell made of bright-green jade.* Again, that 
the emperor, when his work was finished and rule established, announced the completion to heaven, and 
engraved a record on stone tablets, with headings of jade painted with gold characters. Again, that the 
Wei-yang Palace had gates of jade. 

In the “San-fu-huang-t’ou,” Tung Yen is described as lying in Yang-ch’ing Hall on a couch made of varie- 
ated stone, with dishes before him of purple jade carved with coiling dragons, all inlaid with different 
kinds of precious stones; and he is also said to have had a round dish made of jade crystal filled with ice 
standine: before him. The jade crystal and the ice were so exactly alike that an attendant one day, 
exclaiming that the ice, having no dish, would melt and wet the mat, threw it away, letting the dish drop, 
so that both ice and dish were shattered together. This jade crystal had been sent as tribute from the 
Khotan State, and the emperor Wu Ti had given it to Tung Yen. 

In the Annals of the Wei dynasty the emperor Wén Ti is said to have had a sword, the head mounted with 
a brilliant pearl, the hilt inlaid with blue jade, which he often handed to his attendants to destroy goblins. 

In the Biography of Hu Tsung we read that during the Wu dynasty, when digging the ground, there 
was found a bronze casket, with the cover made of glass, and a second lid of mother-of-pearl, which was 
opened, and a white jade sceptre (ju-t) found inside. The sovereign questioned T'sung, who replied that 
Ch’in Shih-huane, on account of the existence of the spirit of the Son of Heaven in Chin-ling (Nanking), had 
buried precious things there in several places to keep down the sovereign spirit. 

1 A jade hand-bell with tinkling tongue of jade is sometimes used to value these bells very highly. [ tried vO puRcnaae a pemIne aE caves 
accompany the Buddhist priest when intoning his Sanskrit prayer. The one for the Bishop Collection at the New Year’s Fair at J eking in 1889, 


handleis carved in the form of Buddha and the outside of the bell orna- but a Mongol prince outbid me by an offer of twenty horses out of the 
mented with Buddhist scenes and figures. The Tibetans and Mongols drove he had brought down from his own country.—». Y.B, 
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OO LARGE AND SMALL JADE CARVINGS OF THE PRESENT DAY 


The “Yi Yuan” says that, under the Chin dynasty, Wang T’éng, when he was governor of Yeh, was tray- 
elling to the Ch’ang Shan, when there was a great fall of snow, covering the ground to a depth of several feet. 
Before the door of his tent, over a square space some ten feet br vad, the snow all melted as 1t fell, whereupon 
he due there, and found a jade horse more than a foot high. Also, that Yang ‘T’azu-yang, when at Hune- 
nung, hearing: a sound proceeding from the eround, dug there, and discovered a jade pig over a foot long. 
In the records of Liang-chou it is written that, in the second year of Hsien-ning’ (A. Db. 276), a robber plun- 
dered the grave of Chang Chiin, and found there a wine-vessel of white jade, a jade musical pipe, and a jade 
flute. The “Shih-yi Chi” says that, in the first year of Ta Shih (A. p. 265) of the Chin dynasty, natives of 
the Pin-ssii country came to court with clothes made of jade of different colors, ike the armor of the time. 
Also, that the country of Po-te sent to the emperor a ring made of black jade, like lac in color. Again, that 
Wane Yen, during the Chin, made the handle of his fly-brush (chowry) of jade. Again, that the Yin Ch’in 
State. situated to the north of Turkistan (Hsi-yii), sent to the emperor, in the reign of Wu ‘Ti of the Chin, a 
thousand strines of jade money, carved into rings, each ring weighing ten ounces (liany), with four charac- 
ters engraved on it meaning: “Celestial longevity, everlasting prosperity!” 

The “Southern History” (“Nan Shih”) records that, during the Liang dynasty, in the sixth year of 
T’ien-chien (A. p. 507), the Khotan State sent envoys with offerings of the productions of then country, 
and that in the seventh year of Ta T’ung (A. bp. 533) they again offered a jade Buddha carved in their coun- 
try. According to the “Rules of the Six Boards” in the ‘T’ang dynasty, in the worship of the gods of heayen 
and earth they used musical plaques of stone in the ancestral temple, and in the imperial palace they used 
musical plaques of jade. The “'T’ang History” records that the emperor Isao-Tsung, in the first year of 
the period Ch’ien-féng (A. p. 666), when he worshipped 'T’ai Shan, had writings made on tablets carved out 
of jade, with gold characters incised, which were enclosed in a jade casket. ‘he ‘‘Tu-yang-tsa-pien” says 
that T’ang Yuan-tsai had a fly-brush (chowry) made of red dragon's beard, with a ring’ carved out of red jade 
on the handle. 

The “Sung History” (“Sung Shih”) records that, in the third year of the T’ien-sheng period (A. p. 1025), 
the IXhotan (Yii-tien) State sent envoys to the imperial court with tribute of a jade saddle and harness and 
a girdle of white jade. The “‘Hsii Wén Hsien T’ung K’ao” says that during the Yuan dynasty the com- 
mander-in-chief Po-yen,t when he went to the Khotan country, while digging a well discovered a jade 
Buddha between three and four feet high, of the color of freshly cut lard, which showed in a bright light all 
the sinews, bones, and blood-vessels, which he immediately sent to the emperor. There was also a block of 
white jade there six feet high, five feet broad, and seventeen paces long, but this could not be transported 
on account of its weight. The “ Chin History” (“‘Chin Shih”) records that, in the twenty-sixth year of the 
Ta-ting period (A.D. 1186), a great-grandson was born to the emperor, and that there was a banquet in the 
Ching-ho Palace, at which the emperor gave him a set of mountains carved in jade with hares and tassels, 
while Chang ‘sung (the heir apparent) offered to the emperor a paper-weight of jade carved in the likeness 
of two camels, a jade instrument for playing the guitar, a phenix hair-pin, and floral ornaments of jade. 

As we come down to the present day we find larger things carved out of jade, like flower-vases, dishes, 
large bowls, and cauldrons, as well as smaller objects, like e@irdle-ornaments, hair-pins, and rings. for the 
banquet-table we have bowls, cups, and wine-vessels of varied form: for congratulatory e@ifts, round money 
and oblong talismans. ‘There are beakers and vases to be frequently replenished at wine-parties, wine-pots, 
and the three cups used at the wedding ceremony. There is the Buddha of longevity to pray to for life long 
as the southern hills, and the screen carved with the eight Taoist immortals. There are jqu-i sceptres and 
mirror-stands as valuable betrothal presents ; hair-pins, ear-rine’s, ornaments for the forehead, and bracelets 
as prized jewelry for personal adornment. For the scholar’s study there are the set of vessels for burning 
the ieense of a hundred ingredients, the tripod, vase, and box; for more luxurious halls are flowers in 
pots, each pai filled with flowers appropriate to the season. There are combs of jade for dressing the hair 
and arranging the black tresses in the early morning; pillows of jade for layine: across the couch to snatch 
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a dream of elegance at noon. There are rests for the wrist when the iInk-pallet is being used; weights for 


iD oe ae 1 ee ; lt. : ae. 
O-YCn 1S the Chinese form of the Mongolian Bayan, the celebrated military commander who conquered China for 


Kublai Khan. He died in the year 1294, 
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JADE COMPARED TO VIRTUE BY SCHOLARS OF ANCIENT TIMES ol 


the tongue of the dead arranged for the funeral. There are rouge-pots and powder-boxes to give to the face 
of beauty the bloom of the peach; brush-receptacles and ink-rests to hold the weapons of the scholar before 
his window. ‘There are the eight precious emblems of good fortune for Buddhist temples: the wheel of the 
law, conch-shell, umbrella, canopy, lotus-flower, jar, pair of fish, and the endless knot; there are pomegran- 
ates bursting open, sacred peaches, and Buddha’s-hand citrons—emblems of the all-prayed-for three abun- 
dances." There are jade chains of round links, tokens of lasting friendship; jade seals for guaranteeing the 
authenticity of documents. There are beads for the rosary, to count the number of invocations of Buddha: 
paper-weights for the table of the scholar’s study; tassel-ornaments for the fan-screen to shield the face of 
the coquette ; jade keyless locks for fastening around the necks of children. Jade is used to carve a bracelet 
for the arm of the infant to give it something to suck; jade is also used to be interred with the body of the 
dead in the hope of preserving it from decay. Among other things are mortars and pestles for pounding’ 
drugs, and thumb-rings for protecting the hand of the archer. Lovers of tobaceo-smoke prefer a mouthpiece 
of jade for their pipes, and gourmands like to use jade chop-sticks. Jade rings are worn on the finger, to 
save from shipwreck in the pursuit of wine and pleasure; jade pipes are used for inhaling clouds of smoke by 
those addicted to the opium of the West. In short, from the Son of Heaven down to the commoner, in 
adult, marriage, funeral, and ancestral ceremonies, for daily wear or when food is served, there is no one 


who does not on many occasions make use of jade. 


V. JADE USED BY THE SON OF HEAVEN 


THE scholars of ancient times compared jade to virtue, because dirt could not soil it nor friction injure it. It 
is moist-looking, yet translucid; of warm aspect, yet hard. Hence, from the three ancient dynasties to the 
present day all the principal sacrificial vessels of the ancestral temple, as well as the most valuable objects in 
the imperial palace, have generally been fashioned of fine jade, so that it is necessary here to describe its 
use by the Son of Heaven. 

The “Book of Poetry” (“Shih Ching”), in the Odes of Wei, says: “With his ear-ornaments of beautiful 
jade.” The commentator says that these ear-ornaments when made of jade were called tien, and that those 
worn by the Son of Heaven were made of jade. Again, in the Minor Odes of the Kingdom: “His scabbard 
studded above and below with gems.” The Commentary says that pi was the scabbard, which was studded 
above with p’éng, below with pi, when worn by the Son of Heaven with his coat of mail; and that the péng 
was made of jade, and the pi of mother-of-pearl. Again, in the Greater Odes of the Kingdom: “On his right 
and left they held the libation-cups.” The Commentary explains that the half-hwet was called chang, and 
says that during sacrificial worship the king poured the wine from a wei-handled cup, the nobles in atten- 
dance offering a second libation from chang-handled cups, which were held by them on the right and left. 
And again, “He received the large and small scepties (cl’in).” The commentator Cheng explains that the 
small sceptre was the chén kuei, which was one foot and two tenths long; the large sceptre, the large hue, 
three feet lone’; and that both belonged exclusively to the emperor. 

The “Book of History” (“Shu Ching”), in the “Ta Ch’uan,” says that Yao, when he resigned the empire to 
Shun, gave to him the T’iao-hua jade. Again, In the “Canon of Shun,” that he called in the five jade sym- 
bols of rank, and on the same day of the next month gave audience to the Chief of the Four Mountains and 
all the pastors, returning the symbols to the several princes. ‘he Commentary explains these five symbols, 
jui, to be the jade symbols of the five grades ot princes, the kung, hou, po, tz, and nan, being the jade 
sceptres appertaining to each grade. 

According to the Rites of the Chou dynasty (“Chou Li”), the Son of Heaven kept the mao, which was four 
inches long, for the reception of the several princes. The commentator Chéng’ says that this nwo was of 


jade, and that the jade was called mao to signify that the Son ot Heaven enveloped the world with his virtue 


1 An abundance of sons. of years, and of happiness. The ripe fruit of the godof longevity ; the Buddha’s-hand citron, the attribute of the 
of the pomegranate, cracked open so as to expose the seeds inside, is god of happiness. 


an emblem of an abundant progeny; the miraculous peach is the fruit 
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52 JADE TOKENS AND SEALS USED BY THE SON OF HEAVEN 


as with a canopy. When the nobles first received investment the emperor bestowed on them the hwei tab- 
lets. The angles and tops of these kwei, and the carved under surface of the mao, were made of correspond- 
ine size, leneth, and breadth, so that when the princes came to court, the Son of Heaven placed the carved 
surface on the top of the tablet, and if it did not fit it was proved not to be genuine. ‘Therefore these sym- 
bols of rank were called jui. Again, it describes the Decorator of Chariots as taking’ chare‘e of the five 
chariots of the king, of which the first was called the jade chariot. Again, it says that the king held the 
ereat tablet, and kept the tablet of domination; the Commentary explaining that the great tablet, three 
feet lone. was held by the Son of Heaven, and that the tablet of domination, one foot and two tenths lone, 
was the one that used to be sent with the betrothal presents of the Son of Heaven. 

The “K’ai Shan T’ou ” says that when Yii Wang received the command to remove the mundatine: waters, 
Yuan-yi Tsang-shui gave up to him the black tablet of jade, on which were inscribed characters from which 
he knew the high and low places of the nine provinces, and was enabled to dig channels and lead off the 
waters ; and that when his work was finished he buried the black tablet on a celebrated mountain, the two 
characters being in an antique script, mysterious and most ancient, and quite unintelligible to ordinary 
scholars. 

The “Classic of Rites” (“Li Chi”) says that the Son of Heaven wore in his girdle white jade with tassels 
of black silk. Again, in the section Yii Tsao, that the hat worn by the Son of Heayen had twelve rows of 
jade. Again, it says that the Son of Heaven held the sceptre (ing) straight and upright in the face of the 
world, the Commentary adding that this sceptre was called the great tablet (Awe); also, that the tablet (li) 
of the Son of Heaven was of fine jade. Again, it says that when the sovereign summoned the officers, he 
used three chieh as tokens—two tokens to come hurriedly, one token at ordinary speed; if at the office, they 
must not tarry to change shoes; if outside, they must not wait for a chariot. ‘The commentator Cheng says 
that these tokens were made of jade, and that they were warrants to authenticate the commands of the soy- 
ereign. When the sovereign sent messengers to summon the high officers, he used sometimes two tokens, 
sometimes one (hence the general name of the three chieh), the number used being according to whether the 
occasion was ordinary or urgent: if urgent, two tokens to come quickly; if not urgent, one token to come 
at ordinary speed. ‘The ‘ Illustrations of the Three Rituals” (‘San Li 'T’ou”) says that the Son of Heaven 
had six tables, the jade table being the first. Also, that the red shield and the jade axe were the weapons 
wielded by the Son of Heaven in temple-worship. The “ Lu-p’u-chi” informs us that when the Son of 
Heaven went to the audience-hall, and the hundred officers were collected, at three strokes of the jade mace 
they marshalled their ranks. ‘The Life of King Mu (of the Chou dynasty) refers to the hsiian-chu among’ 
the valuables of the Son of Heaven, which the commentator explains to be a kind of jade. 


A “Memoir of the State Seals” says that when Chl’in Shih-huang had united the Six States he gained pos- 


session of the jade of Pien Ho, and ordered the workmen to fashion it into a state seal, four inches square. 
with a handle carved in the form of a lizard, and commanded Li Ssii to write in the insect and fish script 
eight characters meaning ‘“ According to Heaven’s decree may rule be everlasting!” which were engraved 
by the skilled workman Sun Shou, and it was called the seal of succession to the empire. ‘Tzu Ying’ 
brought this seal as an offering to Kao T'su, the founder of the Han dynasty. Wang Mane, when he 
usurped the throne of Han, tried to compel the empress to give up the seal, when it fell to the eround, 
shghtly injuring one of the horns of the lizard. Subsequently this seal came into the possession of the 
emperor Kuang Wu. After the rebellion of Tune: Cho, Sun Chien found it when digging a well, and sent 
it back to Hsien 'Ti, who soon after resigned it to the Wei. The Wei resigned it to the Chin, from whom it 
passed to the Sui. After the assassination of Yang Ti, the empress Hsiao fled with it to the north, till in 
the fourth year of Chén-kuan (A. p. 630) the empress Hsiao sent the seal as an offering to the ‘T'ang. 
When lei Ti (the last emperor of the After ang, A.p. 935) burned himself it is not known what became of 
the seal. The “Old Rules” of the Han dynasty says that there were in the Han Palace six state seals, all 
made of white jade, with handles in the form of horned lizards. the Inscriptions on which were: “The des- 
patch-seal of the Emperor”; “The seal of the Emperor”: “The true seal of the Kmperor ”; “The despatch- 
seal of the Son of Heaven”; “ The seal of the Son of Heaven” and “The true seal of the Son of Heaven.” 


Of these six seals the first was used on imperial despatches sent to the nobles and princes, the third to 
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KLEVEN JADE SEALS OF THE IMPERIAL (SUNG) DYNASTY a3) 


summon the high officers for a military expedition, the fourth on despatches sent to foreign countries, as 
well as in the worship of heaven, earth, and the o2ods. 

Lhe “Book on Official Robes” (of the Han Annals) says that, according to the rules of the Han, the Son 
of Heaven wore a seven-lobed hat of jade. The “Book on Imperial Nquipage” says that the seal of Lan-tien 
jade of the Ch'in dynasty, with lizard handle, was not included among the six seals. It was worn by the 
emperor Kao Tsu, and was known afterward as the seal of succession to the empire. Again, that the em- 
peror Ixao Tsu, when he ascended the throne and offered worship to heaven, used jade tablets, of brilliant 
white color, flecked with spots and with moss-like markings of red, green, and brown, and with black tints 
shining brightly through three leaves in number, inscribed with a hundred and seventy characters, in the 
official script of the Han, written in clear and strong style. The Han Annals, in the Memoir of Kao Ti, 
record that the sovereign had wine set out in the front hall of the Wei-yang Palace, and offered a jade cup 
filled with it to his imperial father, wishing’ him long life. Again, that the emperor Kao Tsu sent Chane 
Liang with a present of a square vessel of jade to Fan ‘Tseng. 

The Imperial Annals of the T’ang record that the founder of that dynasty was the first to fix rules for 
girdles, and from the Son of Heaven down to the hereditary nobles and princes, the three chief ministers, 
the presidents of the boards, generals and officers of the first and second grade,—all these were allowed to 
wear girdles of jade, that of the Son of Heaven being set with twenty-four plaques. The “Chronicles” of the 
reign of Ming Huang relate that the empress, having sent one day for the imperial grandsons, and seated 
herself in the palace to look at their games of play, had the jade rings, bracelets, wine-cups, and dishes, that 
had been sent as tribute from western countries, brought out and arranged so that each one might take 
whatever he pleased, when they all crowded up and took as many as they could, the sovereign alone sitting 
still quite impassive. ‘lhe empress marvelled greatly and stroked him on the back, exclaiming, “This child 
will grow up to become a most peaceful emperor,” and ordered a jade dragon to be brought, which she gave 
to him. ‘This jade dragon was several inches long, and had been originally found by the emperor Tai Tsung: 
in the Chin-yang Palace, and the empress Wen 'lé used to keep it in her box with her robes, and now that 
it was given to the emperor, he valued it most highly. It was afterward placed in the treasury, and 
although only a few inches in size, its warm liquid body and cunning workmanship made it absolutely 
unique. Whenever no rain fell in the capital it was reverentially brought out and prayers were offered; 
and if an abundant rain was about to fall, the horns appeared on close inspection to be raised. A Record of 
the reien of K’ai-yuan relates that whenever under the 'T’ang dynasty an imperial child was born in the pal- 
ace, the emperor sent jade money with the sliced fruit as ‘‘baby-washing gifts”* of good augury, the money 
being inscribed with prayers for prosperity. The Miscellanies of Tu-yang relate that the emperor Su 
Tsung bestowed on Li Fu-kuo two unicorns carved in fragrant jade, which could be smelled several hundred 
paces off, and that Fu-kuo used to keep them beside his seat. 

The Regulations of the Imperial (Sung) Dynasty say that when the dynasty was reéstablished there were 
kept in the imperial treasury eleven jade seals. The first, called the “State-protecting sacred seal,” was 
inscribed, “Endowed by Heaven with prosperity for myriads and tens of myriads of years everlasting.” ‘The 
second, called the “‘seal of appointment,” was inscribed, ‘‘ Having received the appointment from Heaven for 
everlasting time.” These two seals were used in the worship of the mountain T’ai Shan. ‘The third, called 
the “seal of the Son of Heaven,” was used in replies to foreign countries. ‘The fourth, called the “true seal 
of the Son of Heaven,” was used for the levy of a great army. The fifth, called the “‘despatch-seal of the 
Son of Heaven.” was used to seal the appointments of nobles, ete. The sixth, called the “seal of the Iim- 
peror,” was used in replies to border kingdoms. The seventh, called the ‘‘true seal of the Kmperor,” was 


used on despatches accompanying presents to border kingdoms. ‘The eighth, called the “despatch-seal of 


the Emperor,” was used to seal imperial autographs. The above were what were called the eight state seals. 
The ninth, called the “seal of appointment,” had an inscription written by the founder oi the dynasty, read- 


ine: “The seal of appointment of the Great Sung.” ‘The tenth, called the “seal of established rule,” had an 


1Tt is the eustom in China to wash the child for the first time onthe ancient cash, silver talismans, or such-like gifts of good omen are pro- 
third day after its birth, the functions being performed with certain vided, one of which 1s bound round the wrist of the child by a red 


relieious ceremonies and oblations of fruit and wine. Charms of string and kept on till the wearer 1s fourteen days old. 
aS | . = , ‘ 





(@ BI | 


4. JADE ALWAYS HIGHLY ESTEEMED BY THE SPATE 


inscription written by the emperor Hui Tsung, reading: “Rule encompassing heaven and earth, and aiding 
the spirits in dark places; power equal to the great Creator for a myriad ages everlasting.” The eleventh, 
called the “seal of reéstablished appointment,” was inscribed the ‘seal of appomtment of the reéstablished 
Great Sung.” Including the above, there were in all eleven seals. 

Under the reigning Manchu dynasty the court girdle worn by the emperor is of yellow color, with four 
square plaques of gold engraved with dragons. ‘The ornaments are of lapis lazuli for the services at the Tem- 
ple of Heaven, of yellow jade for the Altar of Karth, of red coral for the Altar of the Sun, of white jade for 
the Altar of the Moon. The jade palanquin and jade chariot (in which the emperor rides) are both made of 
wood lacquered red, each one decorated with four round panels of jade. The state seals are kept in the 
Chiao-t’ai Palace, and there are twenty-three jade seals, inscribed: ‘The seal of appointment of the Great 
Ch’ing dynasty,” “The seal of the Son of Heaven,” “The seal of honor for kindred of the Emperor,” “ The 
seal of love for kindred of the Emperor,” ‘The true seal of the Emperor,” ‘‘ ‘The seal of reverence to heaven 
and zeal for the people”: all made of white jade; “The seal of the Emperor for the worship of heayen,” 
“The despatch-seal of the Emperor,” “The despatch-seal of the Son of Heaven,” ‘“ The seal of Imperial 
order,” ‘The seal of gracious instruction,” “The seal of promulgation of the classics and history”: all made 
of dark-green jade; ‘‘The seal of the Emperor,” “The true seal of the Son of Heaven,” ‘The seal of 
Imperial patent,” “The seal of reward of valor,” “ The seal of control of limpire,’ “lhe seal of punishment 
of crime and quiet of the people,” “The seal of Imperial regulation of the myriad regions,” “The seal of 
Imperial regulation of the myriad people”: all of clear-green jade; “ ‘The seal of Imperial autographs,” 
“The seal of Command of the Six Armies,” and ‘The seal of wide region”: all made of black jade. Besides 
these, there are the state seals reverentially kept at Sheng-king (the capital of Manchuria), including the six 
jade seals inscribed: ‘The seal of appointment of the Great Ching (dynasty),” ‘“‘'’he seal of the Emperor,” 
“lhe seal of reverence of heaven, respect of ancestors, affection for scholars, love of the people”: all three 
made of dark-green jade; “'The seal of the Emperor,” “ ‘The vermilion seal of examination of the four quar- 


ters,” and ‘ ‘I'he seal of Imperial command”: all made of clear-green jade. 








Again, when sacrificial titles are conferred in honor of deceased emperors and empresses, jade seals and 
jade tablets are always used, and reverentially placed in the Ancestral Temple. These are all carefully made 
in the imperial household, and presented in the first place to be inspected by the emperor. 


he above are some clear examples of the use of jade by emperors of successive dynasties. 


("| MEAT alm Ladanyi a ogee’ Teh aes Ld 


VI. JADE USED BY THE STATE 
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IHE use of Jade by the Son of Heaven has been shown to be most constant. and in like manner it has always 


been as highly esteemed by the state, as may be proved by consulting the records still extant and searching’ 
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the official writers. In the “ Book of Annals,” in the second, entitled “Hounds of Lii.” the precious jades 
were distributed among the uncles of the king ruling: over states. In the “ Rites of Chou.” the Superin- 
tendent of the Magazine of Jade looked after the gold and jade of the king, made ready the jade worn by 
the king on his robes, girdle, and as jewels, prepared the jade eaten by the king when fastine’,' and furnished 
the jade placed in the mouth of the royal corpse. Also, the second minister superintended the officer in 
charge of the tablets, who distributed them to the states and explained their use to help the commands of 
the king, the rulers of the states using: tablets of jade. Again, under the third minister (of Rites) the Grand 


Director of Sacrifices made of jade the six objects used in worshipping heaven and earth and the four quar- 


ters, the dark-green round tablet (pi) to worship heaven, the yellow octagonal tablet (tswnig) to worship 
earth, the green pointed tablet (kuei) to worship the east, the red tablet (chang, in the form of a half-kve7) to 
worship the south, the white tiger tablet (iw) to worship the west, and the black semicircular tablet (hawang) 


to worship the north. The Commentary, quoting the “ Hrh Ya.” savs that the pi had the body twice as 


broad as the central hole, that the tsung had eight sides like the earth. and that the kuei had the top corners 


‘The emperor fasts before important religions cere ae : 
lasts before important religious ceremonies, such as thing permitted to pass his lips is a kind of purée made of finely pow- 


Hall for dered jade stirred up in hot water. 
the only 


in the annual sacrifice to heaven, spending the night in the 
Fasting, one of the temple buildings, and during his fast 
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REGULATIONS FOR THE USE OF THE VARIOUS JADE SYMBOLS Oo 


on the right and left truncated half an inch, that the chang was the huei halved, that the hw was fashioned 
luke a tiger to symbolize the fierceness of autumn, and that the huang was the pi cut in halves. Again, the 
President of the Celestial Magazine (T’ien-fu) kept the royal jade tablets and the oreat sacrificial vessels of 
the state, and when there was a grand sacrificial ceremony or a royal funeral he brought them out and 
arranged them, and put them by again when the service was finished. The Commentary says that these 
things included the jade tablets of rank as well as the most beautiful vessels of jade, which were set out 
during the sacrifices to heaven and to the royal ancestors, as well as the grand funerals, to attest the splen- 
dor of the state. 

so the “Book of Annals,” in the Testamentary Charge of King Ch’éne, records that they set out the 
precious things, the red knife, the great lessons, the large pi, and the jade tablets of rank, all in the western 
chamber, the Commentary explaining the pi to be large round symbols of jade, and the two kinds of tablets 
both as a foot and one fifth long. Again (in the Ritual of the Chou), the T’ien-fu says that the president, 
in the last month of the winter, arranged the jade to determine whether the coming year would be good or 
bad. ‘The commentator explains that the jade arranged was the jade for sacrifice to the gods. Again, the 
Conservator of Tablets (Tien jui) has charge of the preservation of the jade tablets of rank and the jade ves- 
sels. He distinguishes the names, the things, and the ceremonies in which they are used, and furnishes the 
proper appendages to be worn. The Commentary says that the tablets held in the hand were called ju, 
which included the royal tablet as well as the rest, and that the jade used in the sacrifice to the gods, called 
here vessels, included the fourfold huwei, etc. The appendages included the mounting, the silk cords and tas- 
sels bearing the same relation to the jade as robes to men. Again, that the chuan, kuei, chang, pi, and tsung 
were each suspended by a single loop of two colors and worn by officers at the royal receptions. The four- 
fold wei, with round body, was used in sacrifice to heaven and in the worship of the Supreme Ruler. The 
Commentary says that this was fashioned round in the centre, a large tablet being taken and carved in the 
middle in the form of a round pi, with the body twice as broad as the hole in the middle, and on each of 
the four sides a kwei carved projecting from each, the central body being’ also called t#. Also: The twofold 
kwei, with central body, used in sacrifices to earth and in the worship of the four quarters. ‘Che libation 
kuei, with ladle (tsa), for sacrificing to the ancient kings and for the entertainment of guests: explained mn 
the Commentary to be a tablet carved at the top into a vessel, from which the wime could be poured out In 
sacrificial worship, and called ladle (tsan). Again: The round tablet, with one projection (wei pi), was used 
in sacrificing to the sun, the moon, the planets, and the fixed stars. The half-tablet, with point projecting 
(chang ti shih), was used in sacrificing to the mountains and rivers and in ceremonial banqueting of guests. 
The measuring tablet (uw kwei), to measure the shadows of the sun and moon in the four seasons. ‘The pre- 
cious tablet (chén kuet), to summon garrisons and to relieve in times of trouble and famine. The toothed 
half-tablet (ya chang), to levy armies and station soldiers and frontier guards; the commentator explaining’ 
that this was furnished with carved teeth as emblems of war. The oval tablet (pi yen) was used Tor regu- 
lating measures; the commentator saying that this tablet was one foot from above downward and eleht 
tenths of a foot broad, being a pi made not round for regulating measures of length. Again: He ties silk 
cords through the holes pierced in the kuei, half-hwei, circular, octagonal, tiger-shaped, and semicircular tab- 
lets, and lays aside the round and octagonal tablets placed in the coffin; the commentator explaining’ that 
channels and holes were driven through the jade of all six kinds, through which strings were passed to tie 
them to the corpse; the kwei being tied on the left side, the half-kuwei at the head, the tiger tablet on the 
rioht, the semicircular one at the feet, the circular tablet under the back, and the octagon on the abdomen ; 
a cube figuring a microcosm, emblem of the god of the universe. The grain tablet (fu kwet) was used to 
arrange disputes and as a betrothal present. ‘The rounded tablet (wan Ieuei), to reward virtue and to cult 
vate good relations: the commentator Chéng observing that this tablet had no sharp edge or point m sym- 
bolism of its uses. The pointed tablet (yen kuei), to change men’s conduct and to punish wickedness ; 
Chéne saying that it had a sharp edge and a point, in token of its use to punish crime and to extirpate 
rebellion, Whenever there are ceremonies for the entertainment of guests, he prepares the jade objects and 
brines them. These are all regulations for the proper use of the various jade symbols, and we find, also, 1n 


the “IX’ao-kung-chi,” a section on the jade-workers whose sole duty it was to make these jade tablets. 
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6 THE MANY DIFFERENT COLO RS OF JADE 
The “Classic of Rites.” in the section ‘Yi tsao,” says that dukes and marquises wore 1n their girdles black 


ade w Is enorave | _ tied with red silk cords; the chief officers wore dark-green, wavy Jade with 
jade with hills engraved upon it, tied with red sill rds; the chief officers wore dark-green, wavy jade with 


black and white silk cords; the scions of the royal house wore jade-like jasper with blue and white silk 


kK 
cords; the scholars wore another stone resembling jade with red and yellow silk cords. 


The “Book on Sacrificial Worship” in the “ Former Han An nals” describes the officers in charge as offering 
the jade hsiian, explained by the Commentary to mean round tablets of jade (pz) six tenths of a foot in diam- 
eter. The “Han Chiin” says that the emperor Wu Ti in the first year of the Yuan-shou period (8. c, 122 
ordered to be made by the government the tiger tablets for military officers. Princes of the blood and nobles 


used jade tablets; state governors, Copper tablets. These were numbered with the characters of the cycle 
of ten: the left half was kept in the capital, the right halt oiven to the officer im command; and whenever 
an expedition was sent to put down a rebellion, they first compared the two pieces of the tablet. ‘he * Book 
on Official Robes” says that, according to the Han regulations, princes and dukes wore caps of jade in eight 
lobes; marquises, barons, the sons-in-law of the emperor, and mandarins of the first grade, seyen-lobed jade 
caps; of the second grade, six-lobed jade caps; of the third grade, gold caps (or crowns), or five-lobed caps 


of dark-colored jade. ‘The “Miscellanies” of the Western Capital say that, according to the Han regulations, 


princes and dukes were both buried in jewelled robes and jade chests. A book on events in the Annals of 


the Chin dynasty records that when the heir to the throne first had audience the emperor presented him 
with a jade unicorn tablet. The Memoirs of the T’ang emperors record that IXao ‘Tsu first fixed the official 
rules for girdles. The girdles of the hereditary nobles, the princes and dukes, of commanders-in-chief and 
ministers of state, were mounted with thirteen plaques of jade, and had two additional pieces hanging 
down behind. 

Under the reigning Manchu dynasty, at the sacrifices in the ancestral temple and in the second hall of the 
ancestral temple, as well as in the principal ceremonies at the altar of the gods of the land and grain, liba- 
tion-cups of jade are always used. The Government Statutes of the Great Ch’ing include among: the jade 
objects used in sacrificial worship round tablets (pi), octagonal tablets (fsung), and hue. In the principal 
ceremonies at the Temple of Heaven dark-colored pi are used; in the principal ceremonies at the altar of 
earth ave used yellow tsung; on the altar of the gods of the land and grain, in the worship of the chief god, 
white kuei sprinkled with yellow; in the worship of the chief god of grain, green Awei; on the altar of the 
sun, red pi, and on the altar of the moon, white pi. All the carefully designed patterns of jade objects used 


by the state are here published, so that the ritual may be established and fixed. 


Vil. THE COLORS OF JADE 


JADE is naturally one of the most beautiful substances created by heaven, and it is highly prized by scholars. 
There are many different kinds described, the colors being: distinguished according: to their high or low 


value. The encyclopedia ‘‘ Ch’ien-ch’o-lei-shu” describes jade as being of five colors. ‘“ The three colors, 


white, yellow, and green, are all highly valued. The white of fresh lard is the most valuable; that like rice-_ 


water, with oily stains, and that with marks like snow, being inferior. Of the yellow, the most precious is 
of the color of chestnuts, which 1s called pure (literally, sweet) yellow, the smoky yellow being inferior. Of 
the dark-green color, the best is of deep bluish-green tint; if sprinkled with fine black stars, or if pale in 
Shade, it 1s less valuable. ‘There is also a red jade, red as a cock’s comb, which is considered the most valu- 
able kind of all, but this kind of beautiful jade is of extremely rare occurrence. Green jade, when of a deep- 
green. color, 18 considered precious, the pale being inferior; transparent-ereen jade is of a pale-ereen color, 
with a tinge of yellow; spinach jade, being neither transparent nor of rich-ereen color, but of the shade of 
the leaves of the vegetable, is the least valued of all. The ink-black jade is also of no oveat value.” It says, 
again, that ‘“‘red jade 1s called mén, and is also called chiang, the last name conveying the additional mean- 
ing of translucid; that brown jade is called tz%; half white and red, juan: bright-green jade, lu; dark-col- 
ored, yi; black jade, chioh; black jade of which mirrors can be made, chin.” Avain, Wane Yi's book on 
jade, “Yu-lun,” describing the colors of jade, includes red as the cock’s comb. sallow as boiled chestnuts, 


white as freshly cut lard, black as pure lac, these being called jade tests: but there is no mention here of 
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WHITE JADE MOST SOUGHT AFTER AT THE PRESENT DAY Oo 


green jade. In the present day the green and white colors are very common, and black is occasio1 ally met 
with, but the red and yellow hardly exist; so that, even for the six vessels of sacrificial worship, it is 
impossible always to find genuine pieces. 

Y1-chou produces a kind of stone of the color of boiled chestnuts, which is called by the natives chestnut 
jade, and is supposed by some to be a kind of yellow jade, but it is wanting in brilliance and translucency, 
and fails to give out a clear, resonant sound when struck, so that others say that this chestnut jade of Yi- 
chou 1s only a brilliant, translucid kind of common stone, not really jade. Jade is hard, and its polished sur- 
face cannot be hurt by fire or edged weapon, whereas this kind of yellow stone can be easily carved by a 
small knife, and it is similar in structure to the white stone of Chieh-chou, though different in color. 

Shih-chén (in the “Pén T's’a0”) says that, according to the “T’ai-ping Yi Lan,” white jade came from 
Chiao-chou, red jade from Iu-yu, green jade from Yi-lou, spinach-green jade from Ta-ch’in, black jade from 
Hsi-shu, fine jade, in color like indigo, from Lan-tien, whence the place derived its name. Huai Nan Tzt 
says that the jade of Chung Shan could be heated in a charcoal stove for three days and nights, without 
any change of color, because it was endowed with the pure essence of heaven and earth. In the Ancient 
Rites, the green tablet (/uvei), the dark cxrulean pi, the yellow octagonal tsung, the red chang, the white tiger- 
shaped hu, and the black, semicircular hwang, all derived their names from the symbolism of heaven, earth, 
and the four quarters. 

In the present day white is the color most sought after in jade, and modern amateurs of jade generally 
keep a set of patterns tor comparison. ‘These patterns are little oblong tablets carved out of the purest and 
finest jade, arranged according to them colors by a clever connoisseur, in a set of ten, numbered in corre- 
spondence with their respective values. Whenever a piece of jade is added to the collection, these patterns 
are brought out and compared with the color of the piece, so that it may be put into one of the ten classes. 
The rarest kind of all is white and translucid, ike mutton fat, tinged with faint pink throughout, and this 
is called the tenth grade of the colors. ‘This 1s, however, of the greatest rarity and very seldom seen, so 
that a dealer in jade, in his whole litetime, may not succeed in getting a single specimen, and should one 
piece be found out of ten thousand, it is cherished as a Jewel of rare price and of inestimable value. The 
next in value are placed in the ninth grade, then come the eighth and seventh, down to the least valuable 
pieces, included in the second and first grades. The pieces of fine white jade in ordinary collections belong 
eenerally to the fifth and sixth grades, for not only is it difficult to become the fortunate possessor of a speci- 
men of the tenth grade, but examples even of the ninth and eighth grades are not easily found. 

Ink-black jade is black throughout like ink. When its substance is entirely translucid and shines brightly 
like a mirror, without brain-like marks or spots of any other color, it is good; if the color be pale or not unt- 
form, or dull and not brilliant, it is inferior. There is another kind of sprinkled ink-black jade, commonly 
known as ink-spot jade. This is of white body, with black spots, as if made by sprinkling with a brush 
dipped in liquid ink, and when the spots are clearly defined and regularly distributed through the mass it is 
valuable; but if the darker portion be not broken up into spots, or if the lighter part be surrounded by a 
halo, in neither case is it worth having. There is another kind of jade which is half black, half white, the 
two colors united in one piece with lines of demarkation sharply defined; the one white as lard, the other 
black as ink, not mixing with each other. When this comes into the hands of the worker In jade he plans a 
special design according to the size and color, and carves the piece, and often succeeds in producing a clever 
work of art, imitating a spontaneous growth of nature. ‘Thus are formed rare pieces of unrivalled skill, and 
this peculiar kind of artistic work is worthy of a collector of culture. 

Among white jades there is one special variety invested with a skin. This kind comes from Ho-tien 
(Khotan), and is found in the rivers among the best jade pebbles produced there. It seems that the stones 
which are found in the river have been rolled down by the current, and after the water has subsided they he 
exposed in the bed of the river, to be burned by the sun and blown about by the wind, acted on by the water 
and rubbed by the sand, till after a long time a coat is formed on the jade, a kind of light-reddish skin, the 
color of an autumn pear, which is called russet pear-skin. This skin may enclose a jade of either good or 
bad quality. In the present day, snuff-bottles, thumb-ring’s for archers, tubes for peacock’s feathers, mouth- 
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pieces for tobacco-pipes, ete., are often cary ed out of this kind of jade, and are twice as valuable as those made 
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O8 ANCIENT JADE CONSIDERED THE RAREST OF TREASURES 


of the ordinary varieties. But the color of the skin must be exactly like that of the rind of the russet pear; 
if deeper or lighter in the tint, it is not esteemed. 

The dark-green jade (pi-yit) which comes from the southern border (of China) is of a very strong and hard 
body but dull in color, and it is also often variegated with brain-lke marks. It occurs, however, in very large 
and heavy pieces, like the fish-bowl (wéng) of jade which stands in the Prohibited Grounds in front of the 
Chéne Kuang: Palace,' which is between six and seven feet in diameter, so that a man can he down at full 
leneth inside. This is considered valuable only from its unusual S1Ze. 

With regard to yellow jade and clear-green jade, good specimens are seldom seen, and they are generally 
valued in proportion to the purity of color and bright translucency, the inferior kinds bemg dull and mixed 
with other shades. Vegetable jade is a variety of green jade, of deep-green color like spinach, from which it 
derives its name. The dealers call this kind Ma-na-ssi. Ma-na-ssii (Manas)? is the name of a Mohammedan 
walled city in the New Dominion (Turkistan), which gives its name to jade because the spinach jade is a 


product of that place, and hence it is called by the same name as the city. 


VIII ANCIENT JADE 


ScHOLARS of the present day who love antiquity and learned research all consider ancient jade to be the 
rarest of treasures. Ancient jade is jade that has lain buried in the earth and been discovered again. The 
jade has lain buried in the ground, either lost in times of famine, or sunk in water during’ an inundation, or 
when lakes were being planted with mulberry trees and reclaimed. Sometimes it has been purposely buried 
and subsequently forgotten, at other times overwhelmed by falling mountains or fallen into earthquake cracks. 
It may have remained hidden in the bowels of the earth for centuries until it is found again, when it is 
submitted to skilful manipulation and becomes a valued specimen of ancient jade. The process of manipu- 
lation of ancient jade is to put it into a cotton bag filled with bran and to submit it carefully to daily friction 
for some months, or even years, till the old substance of the jade shall appear, when the work is finished. 
Han yu, literally jade held in the mouth, was originally used for the jade that in ancient times used to be 
put into the mouth of the corpse when laid out for burial.’ Some scholars of the present time, however, 
apply this term not only to jade found in tombs, but also include under it all ancient jade that has been 
buried in the earth; others err more deeply still, in writing it as jade of the Han dynasty; both these views 
are, in my opinion, wrong. In ancient times they often buried jade with dead bodies because of its beauty 
and high value. It was also employed in former times because when mercury was used to preserve the 
dead the quicksilver, being liquid, tended to flow out, and had to be sealed up by the addition of jade, so that 
Jade was employed to close up all the orifices of the body to prevent the mercury injected into the corpse 
from escaping. But the jade thus put into dead bodies must get stained by them. In this way the mate- 
rial, as if lies buried in the ground for long years, becomes gradually decomposed and rotten, so that other 
substances can penetrate and discolor it—that is what is called “staining.” The jade, originally of pure- 
white color and perfectly translucid, after havine been stained in the corpse, cannot but have its purity 
soiled, so that this kind is not so highly valued as other ancient jades. When jade has been buried for over 
)0O years the stains penetrate its substance; after 1000 years it becomes as soft as common stone: after 
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bank of the lake, where it is spanned by a marble bridge. The foreign in blocks, the largest of which weigh several tens of catties. A sim- 
envoys have had their audiences with the emperor of late years in one of ilar kind of jade is found at Batugol, near Irkutsk in Siberia, speci- 
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its halls. Che immense bow! referred to stands in the grounds, outside mens of which have been sent to all the museums of hurope by M. 


the audience-hall. Itis of oval shape and rounded section, with a round 


mouth, the diameter of which is about two thirds of that of the mid- form in the British Museum. is four feet long and weighs 1156 pounds, 


Uhere is a small polished bow] (No. 806) in the Collection, and a series 
(Nos. 101-133) of mineralogical specimens of Siberian jade. 


Alibert. One of these, an immense water-worn block of irregular ovoid 


dle of the bowl. It is said to date from the Yuan dynasty (1280 
1507), when the palace Was founded, and to have occupied the same 
place ever snce, ‘ . ) The custom of placing something precious in the hand or mouth 
The city takes its name from the river Manas, which has its five. ofa corpse 1s ancient and wide-spread. The Romans used to put an 
Fold source on the ow yi slopes of the lofty Khatun Bogda Moun- obolus under the tongue of the dééedsed as a fee for Charon for his 
tains and runs north to the lake Ebi Nor. Gold as wellas jadeisfound ferry over the river Styx. and even j re resent day, at an Irish 
near its source. This river is also called by the Chinese Ch’ine Ho. or wake for instance. the dead sh Siirangl peaks capes a) pan to 
Clear River, on account of the transparent purity of its current. The pay his way with. In Mexieo a carved piece of jadeite was inserted 
jade found here, according to Ying-ho (Hsi Yii Shui tao chi, Book IIT. in the mouth of the corpse of anoble Ye sed ee before the Span- 
fol. 34), is of a transluecid., very dark-green color with mottled stains. ish conquest of the eountry | ao 


DIFFERENT COLORS PRODUCED IN JADE BY EARTH-STAINING oY 


2000 years, as soft as lime; after 3000 years, as soft as decayed bone, this being the extreme limit of the 
life of ancient jade, so that it is no use looking for jade anterior to the first three dynasties. Ancient jade 
when first dug up from the ground is called “salt-meat bones”; after it has been handled for a long time 
the jade recovers some of its old translucency, and it is called “salt-meat skin,” these two names being’ 
derived from its color and general aspect. When it has been still further manipulated in the bran-bag: it is 
known as shelled ancient jade; this name meaning that the jade, which, while buried in the eround for some 
thousands of years, has been corroded by the earth and stained by other things till it is as rotten as decayed 
bone, after haying been dug: up and submitted to friction and manipulation becomes once more translucid 
and brilhant, and has its impurities all cleared away, till it comes out of the bran-bae as brilliant and pure 
as a precious stone, the rottenness being at one stroke all “shelled” off. 

Jade which has been corroded by the earth becomes loose and rotten in texture, so that mercury is able to 
soak through the skin and stain it. In every place there is always some mercury in the ground, so that it is 
not only that put into the body in ancient times. Once the mercury has soaked in, lime, earth, and various 
other substances can in their turn soak through and penetrate to the interior. Many substances thus eradu- 
ally soak through and make stains of many different colors. Some stained by yellow clay becomes yellow in 
color; some stained by turpentine, of a still deeper tint, and this, after manipulation, comes out of the color 
of amber and 1s known as “old dry yellow.” Some stained by lime is red in color, and this by friction 
becomes like the blossom of a double peach, and is known as “child’s carnation.” Some stained by indigo is 
blue in color, from the dye of the clothes having soaked through, and this, which may be either light or dark 
in tint, is known as “old dry blue.” Some stained by mercury is black in color, but it can acquire this 
color only when a large quantity of mercury has soaked in— meaning by a large quantity of mercury so 
much as used to be put mm the corpses of ancient kings and princes, not the mercury naturally present in the 
eround and the effect of which must be distinguished. After friction this color comes out like the blackest 
metallic paper, and is known as ** pure lac black.” Some stained by human blood is crimson in color, — that 
found in dead bodies for instance, which may be dark or heht in tint, and which is known as “jujube red.” 
Some staimed by bronze objects 1s green in color, because bronzes when buried for lone’ years become green 
and blue, and stain the jade lying: beside them of the same colors, like the tint of the kinefisher’s feathers ; 
and this, when it has been submitted to friction in the bran-bag, comes out of a yet more beautiful color, not 
to be surpassed, and is known as “parrot-green.” Specimens of this beautiful variety are rarely seen in col- 
lections, and are most highly prized. In addition to these there are other colors, caused by the staining: of 
different substances, of so many kinds that they cannot be separately described. Among: the names of the 
colors are vermilion-red, cock’s-comb red, grape-purple, aubergine-purple, bibiscus-yellow, chestnut-yellow, 
pine-green, salisburia-green, mutton-fat white, rice-husk white, shrimp-spawn green, and mucus-green, these 
last two ereens being found only from staining in ground of the south. ‘These rare kinds of different colors 
are all included under the @eneral name of “the thirteen colors.” 

There are other cases of staining: that produce peculiar transformations lke the mottling of a toad’s skin, 
like cloud masses, like crackle-porcelain, like bullock’s hair, like crab’s claws, or like scattered pearls. The 
origin of all these different stains is truly most difficult to distinguish precisely. Ntanging in space through 
myriads of miles, and in time some five thousands of years, over a vast territory with all kinds of productions, 
and buried, moreover, in the depths of the earth to be transformed under the source of the water-springs, 
even though a scholar were learned in physics, yet all his knowledge would not suffice, nor would his clev- 


erest euesses be able, to solve such a problem, and there would be places that could not be reached. 


IX. FEI-TS’UI] 


Frr-rs’ur is originally the name of a bird (a kingfisher, Alcedo halcyon or ispida) found in Yii-lin (in the prov- 
ince of Kuangsi), the cock being reddish and called fe?, the hen bright green and called ts’wi. In the present 
day the name is applied to green jade on account of the similarity of the color, but it 1s not Known from which 
dvnasty it starts. In the “Kei T’ien Lu” we read that “Ou-yang Hsiu* had in his house a large jade bow] 


‘Celebrated amone the foremost statesmen of the Sung dynasty, and author of many historical and critical 
works. Flourished a. D. 1017-1072. 
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60 FEI-TSUI, OR THE PRECIOUS EMERALD-GREEN JADE 


(wéng) of most antique aspect and workmanship and artistically carved, which, when he first got it, was pro- 
nounced by Mei Shéng-yii to be of ordinary green jade (pi-yii). While living at Ying-chou he often showed 
this bowl to his visitors, and there happened to be sitting there one day a military officer named 'Téng: Pao- 
chi, an old eunuch of the court of the emperor Chen Tsung, who knew what it was and said: ‘This is the 
precious jade which is called fei-ts’wi. Among the precious things preserved in the palace of the Yi-shéng 
Treasury there was a fei-ts’wi wine-cup (chan), from which I first came to know it. Happening: one day after- 
ward to rub lightly a gold ring along the interior of the bowl, the gold was gradually rubbed off, just as a 
eake of ink is rubbed down on a stone pallet, whereby it was first known that fei-tsui could reduce gold to 
powder. Thus we see that the name of fei-ts'wi was applied to green jade as early as this time (eleventh cen- 
tury A. D.).” 

The fei-ts’ui of modern times is found in Burma (Mien-tien kuo) in the midst of high mountains. — [It occurs 
in the middle of the rocks, and natives first chisel out of the rocks the rough jade, which is found in masses 
varying in size up to the weight of a thousand or even ten thousand catties. ‘These are very coarse in ap- 
pearance and color, brownish-yellow like the outside of a salted ham, and would be taken by an ignorant man 
for blocks of common stone. The places have long been worked, and the superficial and easily worked parts 
are exhausted, so that the finest jade is inside, and it is necessary to dig deep down to extract any. But 
mining so deeply and groping in the dark are hard tasks for the laborers, and recently the novel method of 


eunpowder has been introduced and has taken the place of other manual labor. By 


~ 


blasting the rocks by 
this method. when the overseer has discovered a place containing pieces of fei-ts’wi, he directs the miners to 
drive in tunnels below the mountain to the depth of some five or ten feet, and to fill them with blasting-pow- 
der. The mouths of the tunnels are then sealed, and the powder exploded in the ordinary way. ‘The moun- 
tain falls and the rocks are split, and the fei-ts’ui can be afterward picked out. But the jade got in this way 
is generally much scarred and cracked, so that large perfect pieces are rarely obtained; and the new mate- 
rial of modern times is very often marked with willow-like scars for the same reason. 

After it has been mined it is necessary to examine closely the texture and veins, and to look carefully for 
traces of color, holding it up to the light of a lamp or the sun to see if any shade of green is reflected 
from the interior, a sign that there is hope of its containing fei-ts’wi. It is then given to the workers in jade 
to be sawn open, and if of pure emerald-green color, clear and translucid, neither oily nor dry, and without 
spots and sears, of wholly translucid body, and color both deep and full, it is considered to be of the lighest 
value. When on a ground of pure white there are sprinkled some spots of deep green, instinct, as it were, 
with life and movement, sharply defined and not shading down, of clear translucency without flaw, it is 
known as ‘pretty green,” and is also of high value. When, on the contrary, the green color is either pale 
or clouded, or although deep yet approaching black, or when the white color is gray like the ashes of a joss- 
stick, or cloudy like a bad stone, all these varieties are not worth collecting. There is another kind in which 
the whole body is pale emerald-green, and which at first sight appears to be valuable, but on more careful 
examination the color disappears and leaves no clear trace behind, so that it is impossible to define exactly 
the green part. When the green color is strewn with black spots, or when it is mixed with white flecks, 
it 18 also included in the category of common stuff. 

There are other differences in the rough ore, depending on its coming: from old mines or from new mines. 
The jei-tswi, growing in the bowels of the rock, becomes gradually formed inside and develops in the dark 
its brilhant color during an unknown succession of years, till it becomes fully formed into perfect jade. 
When the full time has elapsed, the power of growth being so great, it is organized into a perfectly formed 
specimen. Hence, when weighed in the hand it is of heavy specific gravity, and when tested by the eye its 
colors are fully developed. The innate power of growth has produced a kind of deep, full, and rich tone, 
penetrating and veining the whole substance; and this is known as “old mine ore.’ But when the oreen 
is only of some days’ growth and not fully formed, and it is due up prematurely and so prevented from 
attaining its perfect development, the color, even if fairly good, fails to show the full rich brilliance, the 
texture 1s light and loose, and the body wanting in strength and firmness; and this is known as “new mine 
ore.” ‘Lo determine whether a piece be of new or old ore, and to distinguish accurately the rich and the 


unmature state, require the practised eye of a connoisseur, and the distinctive points can only be generally 
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VARIOUS ORNAMENTAL ARTICLES CARVED OUT OF FEI-TSUI 61 


sketched, as it is impossible to describe them exactly by the pen or by word of mouth. When, however, the 
worker in jade comes to carve the piece, it can easily be distinguished as new or old, because the old, being’ 
of hard substance, requires much labor; whereas the new ore, being of soft body, is more easily worked, so 
that the mere act of splitting it open is sufficient to determine its real nature. 

After it has been carved into a work of art and polished to a brilliant surface, the color shines out in its 
full beauty, and gives the artistic work a rare value, so that it excels in color the waves of spring’ and in 
brilliance the precious emerald. Put into water, its green color permeates the whole mass; placed on the 
table, its powerful brilliance dazzles the eyes. ‘This is the most precious kind of /e/-ts’ui; its beauty is such 
that an ordinary man hardly ventures to keep it in his private possession. 

With regard to the various things made of it, there may be seen in the imperial grounds melons carved 
out of jei-tswi; and there are exhibited in the rooms of the palace vegetables (cabbages), as if growing there. 
There are flower-vases, fruit-dishes, bowls, and wine-cups for the decoration of the banqueting-table; ear- 
Jewels, hair-pins, and rings for the daily adornment of beloved beauty. For appendages to be worn with the 
official robes, there are tubes for the peacock’s feather and beads for the rosary; for personal adornment, there 
are pins for the hair and rings for the archer’s thumb. Rests for the pencil-brush and cylindrical vases for 
holding paint-brushes light up with their beauty the study of the scholar; tobacco-pipes and snuff-bottles 
are cunningly carved for the rich and luxurious. The value of a pair of bracelets to encircle the arm will 
exceed a thousand ounces of silver; the price of a single buckle for a girdle round the waist will amount to 
several hundreds. The eighteen beads (of the small rosary), the number of the Buddhist Arhats (Lohan), 
are rich jewels for the breast; the two-headed pins, for winding the hair round, make bright ornaments for 
the crown of the head. Other things, like the ornaments and Buddha’s heads hung as appendages upon the 
rosary, the flower-petals and butterfly-wings sewn upon velvet on the head-dress, although of very minute 
size, are valuable when of brillant color. Specimens of the highest class are really equal in value to ‘ sey- 
eral walled cities”; they are the special product of the miraculous creative power of hills and rivers, and are 
cherished as precious jewels by rich men of the present day. 

Some say that jade when red in color is called fer, when green 1n color ts‘wi, after the names of the differ- 
ently colored kingfishers; but the red jade is of very rare occurrence, and so the general name of fei-ts’wi 1s 


applied to green jade. In former times, however, there existed a kind of jade, each piece of which exhibited 


the two colors, red and green, both so pure and bright as to dazzle the eyes, and this was really worthy of 


the name. 

With regard to the green bowl] in the possession of Ou-yang Hsiu deseribed in the * Iktwe ‘Tien Lu,” which 
was able to reduce gold to powder, the /fe-ts’ws of modern times, when carved and polished, is bright, smooth, 
and of fine surface, and therefore incapable of pulverizing the different metals, from which it may perhaps be 
inferred that the precious jade called fei-ts’w at that time may be different from that known as /fei-ts’wi in the 


present day. 
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APPENDIX 
TITLES OF SEVENTY-—-ONE CHINESE BOOKS QUOTED IN THE DISCOURSE ON JADE 


Shu Ching. Classical Book of Annals. Compiled by Confucius about 500 B.c. Translated by Dr. Legge, Chinese Classics, 
Vol. II, Parts 1, 2. 

Chou i. Ritual of the Chou dynasty (p.c. 1122-249). With an appendix, A’ao-hwng-chi, on various handicrafts. Said to 
have been written about 1100 B.c. Translated into French by Biot, L8ol. 

li Chi. Book of Rites. One of the Five Classics. 

Po-wu-chih. Records of remarkable objects, by Chang Hua, A.p. 232-300, a native of Fan-yang (near the present Peking). 

Huai Nan Tt. A Taoist work by a descendant of the first emperor of the Han dynasty, named Liu An, Prince of Huai Nan, 
who died 122 B.c. 

Yii-ching-fou. Illustrated Book on Jade Mirrors. Author unknown. 

Yi Shu. An old book on Jade. Author unknown. 

~n Tsao. Standard works on Materia Medica collected in the well-known Pén-ts’ao-hang-mu, mn 52 books, by Li Shih-chen of 
the Ming dynasty. Sixteenth century <A.p. 

Yi-wu-chih. Record of strange things, by Yang Fu, of the Sui dynasty, A.p. 531-618. 

Pich-pao-ching. Classic of various precious things. 

Chang Kuang-yi Hsing-chéng-chi. Record of the itinerary of Chang Kuang-yi, who was sent on an embassy to Khotan by the 
first emperor of the After Chin dynasty in the year 938. He was sent again to Khotan by the founder of the Sung 
dynasty in 961. (Histoire de Kotan, par A. Rémusat, pp. 74-0). 

Sou-shén-chi. A Collection of Legends by Yti pao, who lived in the early part of the fourth century. 

Krk Ya. An ancient Dictionary of Terms used in the Classics, divided into 19 sections, each treating of a different class of 
subjects. 

Hsi-yii-wen-chien-lu. A description, in 8 books, of Eastern Turkistan and neighboring countries, by Ch’i Shih-yi, a Manchu 
officer, published in L777. 

Fu-jui-Cou. An illustrated book on Jade Talismans, etc., by Hsii Shan-hsin of the sixth century. 

Yiin-hui. A dictionary compiled by Hsiung Chung of the Yuan dynasty, thirteenth century, 

Hsiang Yii Shu. A book on Jade. Author unknown. 

Tuo Te Ching. The famous classic of the Taoists, by Lao Tzu, written at the close of the sixth century B.C. 

Han Fei T:%. The works of Han Fei, a philosopher of the third century B.C. 

Hsien Ching. A Taoist book of medical prescriptions, quoted in the Len [s'ao. 

Shih Ching. The Classic Book of Odes, compiled by) Confucius about 500 B.c. Translated by Dr. Legge, Chinese Classics, 
Vol. LV, Parts Il, 2. 

Wu-yin-chi-yiin. A dictionary by Han Tao-chao of the Chin dynasty, twelfth century. 

uo Wen. The celebrated ancient dictionary by Hsti Shén, written at the close of the first century A.D. 

Pai Kuan. By Ch’ou Yuan, Yuan dynasty, twelfth or thirteenth century. 

(Wien Han Wang Mang Chuan. The life of the usurper Wang Mang (A.D. »- 23), in the History of the Former Han dynasty. 

Hsi-ching-tsa-chi.. A record of incidents at Ch’ang-an, the metropolis during the Han dynasty, by Liu Hin, who lived about 
the beginning of our era. 

2. Latter part of ninth 


: ° \L,: ae & 79 7 | 
Tu-yang-tsa-pien. A record of rare and curious objects brought to China by Su O from A.D. (00-55 


century. 
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Tien-pao Yi-shih, Matters omitted im the annals of the Tien-pao period (742-756). By Wang Jén-yu. Tenth century. 


Yu-yang-tsa-tsu. lissays on the productions of China and foreign nations, ete. In 20 books. Written b) Tuan Cheng ih 


toward the end of the eighth century. 
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APPENDIX 


Yi-chien-chi. By Hung Mai, a celebrated writer of the Sung dynasty, who lived A.p. 1125-1205. 

Shih Chi. Tistorical records, by the famous historiographer Sst-ma Ch’ien, B.c. 1638-85. 

Tso Chuan. Amplification of the ancient annals of the state of Lu, in the present province of Shantung, extending from 
722 to 484 8.0. By Tso Chiu-ming, one of the disciples of Confucius. 

Han Wu Ku-shih. A record relating to the time of the emperor Wu Ti, B.C. 140-86, attributed to Pan Ku. Others believe 
it to be a compilation of the T’ang dynasty. 

Ho-t'ou-yii-pan. Seems to be a production of the Han period. It is quoted in the Po-wu-chth. 

Shih-chou Chi. A fabulous deseription of ten insular kingdoms attributed to Tung-fang-so. Second century B.¢. 

Pao Fu-tzt. A work on Taoist philosophy, alchemy, charms, ete. By Ko Hung. Third and fourth centuries A.p. 

Meng Tzt. The works of Mencius, fourth century B.C. Translated by Dr. Legge, Chinese Classics, Vol. II. 

Han Shih. Tistory of the (Former) Han dynasty, 202 B.c,-25 A.D. Compiled by Pan Ku, who died 92 A.p. 

San-fu-huang-tou. An ancient description of the public buildings in Ch’ang-an, the metropolis of the Han. 

Wet Shih. Wistory of the Wei dynasty, a.p. 386-558. Compiled by Wei Shou. 

Hu Tsung Pieh-chuan. Biography of Hu Tsung in the San Kuo-chih, or History of the Three Kingdoms (A.D. 220-280), book 62. 

Yi Yuan. By Liu Ching Ching-shu, of the Liu Sung dynasty. Kifth century. 

Liang-chou Chi. Description of the province of Liang-chou (the modern Kansu). Fourth or fifth century. 

Shih-yi Chi. Record of things omitted in the annals of the empire, by Wang Chia. Fourth century. 

Nan Shih. Southern History. A.p. 420-589. Compiled by Li Yen-shou. 

T’ang Liu Tien. Canons of the Six Boards of the T’ang dynasty, in 380 books, drawn up by the emperor Yuan Tsung in the 
early part of the eighth century. 

T’ang Shih. THistory of the T’ang dynasty, A.p. 618-907, by Ou-yang Hsiu. 

Sung Shih. History of the Sung dynasty, a.p. 960-1280. Compiled by T’o T'o. 

sti Wen Hsien T’ung K’ao. Supplement to the Wen-hsien-fung-k'ao of Ma Tuan-lin, compiled by Wang Ch’l in 1586, in 254 
books. 

Chin Shih. TWistory of the Chin dynasty, a.p. 1115-1234, Compiled by T’o T’o. 

K’at Shan T’ou. An old book, quoted in the Aw-yii-fou, describing how Yu Wang opened the country after the inundations. 

San li T’ou. Lllustrations of the Three Rituals, by Liu Ling, fifteenth century. 

lu-pu-chi. Description of the imperial travelling equipage. 

Mu Tren Tzu Chuan. A narrative of the adventures of the emperor Mu Wang (1000 B.c.) on his journey to the West. Said 
to have been found in the tomb of one of the Wei princes in A.p. 281. 

Ch'uan Kuo-hsi K’ao. Researches on the seals of succession to the empire. 

Han Chiu-yi. Old usages of the Han dynasty, quoted in the Aw-yii-fou. 

Han Shu Fu Chang-chih. Description of official robes in the Han History. 

Han Shu ¥u-fu-chih. Description of the imperial carriages and equipage in the Han History. 

T"ang-shih Iu. Lives of the emperors of the T’ang dynasty, a.p. 618-907. 

Ming-huang Lsa-lu. Records of the reign of Ming-huang (718-755). By Chéng Ch’u-hui, T’ang dynasty. 

Kai-yuan Yi-shih, Matters omitted in the annals of the K’ai-yuan period (A.D. 713-741), by Wang Jén-yii, tenth century. 

Huang Chao Hwi Tien. Statutes of government of the imperial dynasty. Sung dynasty, A.p. 960-1280. 

Chien Han Chiao-ssi-chih. Description of the sacrificial rites in the Former Han History. 

Han Chin. Discourses on the Han by Lin Yueh of the Sung dynasty. 

Chin Shu Chin Shih. Ancient events in the History of the Chin dynasty, A.D. 265-419. 

lu Ching Hui Tien. Statutes of government of the Great Ch’ing (the reigning) dynasty. 

Ch'ven-ch o-lei-shu. A cyclopedia in 120 books, by Ch’én Jén-hsi, who completed it in 16382. 

Wang Xv Yu-lun. Description of Jade, by Wang Yi. 
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La-ping Yu Lan. The vast encyclopedia in 1000 books, finished in 97 (, by command of Tai Tsung, second emperor of the 


Sung dynasty. 
Ku lr. Deseription of the Ancient Ritual in the Book of Rites. 


Kuer T’ien lu. A small collection of incidents. chiefly relating to the imperial court, written by the historian Ou-yang Hsiu 
after his retirement from office, and published in 1067. 
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PREFACE 


THe “Classic Book of Rites ” says: “If Jade be not carved it cannot make a vessel.” This 
means that jade, which is brought from the mountains or rivers a crude. formless mass. 
requires the skill of clever workmen to select the best part and carve and polish it properly, 
before it can be made into a finished vessel. 

Doctor Bushell, an Englishman, who has spent over twenty years of his life in the Central 


Kingdom,! being naturally fond of ancient works of art. has eathered toeether a large collec- 


tion of specimens of Chinese work in porcelain, bronze, and jade, which, during moments 


Of leisure from official work, he takes much interest in studying. Of the different kinds of 


jade he has picked out some of the choicest and most beautiful of the pieces,” and offered 
them to the photographer, who has made a series of illustrations. He has also invited the 
learned T'ang Jung-tso to write a “Discourse on Jade.” to be printed and published for the 
benefit of those interested in the subject. Only, fearing that, in the absence of plates to 


illustrate the art of carving and polishing jade, it could hardly be found that the description 


Was altovether clear. he has instructed me to LO personally LO see the various Processes Ot 


carving and polishing, and to make pictures of them, in the hope that those who ay con- 
sult the book Lilet be more thoroughly satisfied. 

This work of Doctor Bushell, although only a leisure occupation, will yet fill a small un- 
known gap in the exact knowledge of handicraft work. 

This Pretace was written in the eyclical year eng yin of the reign of Kuang Hsii, in the 
last ten days of the fourth month, at Yen Tu Peking), Db) the artist Li Shih-ch’uan, styled 


Chéene-yuan.° 


'The name “China” is unknown to the natives of that of Mr. Bishop’s beautiful series of jades, some photographs or 
country. Their name for the country is Chung Kwoh, “Central which I had onee shown to him.—S. W. B. 
(or Middle) Kingdom.” The Preface is stamped at foot in vermilion with two seals, the 
The artist 1s w rone here, iy OW) Colleetion being’ only of first inseribed with the author’s personal name,”* Li Shih eh’tian,” 
porcelain and bronze The illustrations he refers to are those the second with his lite rary, Or artistic, name. “Cheng \ nan,” 
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ILLUSTRATIONS OF 
THE MANUFACTURE OF JADE 
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I. POUNDING THE SAND 


THERE are many kinds of tools used in working jade, but they do the work not by their own 
strength, but by the help of the stone sand. I am informed that the black, red, and yellow 
sands employed all come from Huo-lu Hsien, in the province of Chih-h, and that some is 
also brought from the province of Yunnan. It comes in pieces like the small anthracite 
coal used by blacksmiths, and requires to be pounded with pestle and mortar to the size of 
broken rice. This is then passed through a very fine sieve, washed to separate impurities, 


and then, when water is added, it is fit for use. 


Il. GRINDING THE SAND 


THe yellow sand used for the polishing wheel requires to be ground down very finely and 
evenly, after which it is washed and mixed with water, ready for use. 

N. B. These two operations are combined in the first picture, and the tubs below contain 
the black sand, characterized as very hard; the red sand, as a little softer; and the yellow 
sand, as still softer than the red; the tub on the left being filled with a fourth kind, called 
pao liao, “precious-stone dust,” for use on the leather wheel, which gives the final polish to 


the jade. 


lil SAWING OPEN THE CRUDE JADE 


Tne tool used is a two-handled steel saw, kept moist with black sand mixed with water. If 
it be a very large, heavy block of jade, it is sawn open, as illustrated in the picture. If the 
block of jade be only 20 or 30 catties in weight, it is suspended on a steelyard, and sawn 
open with a large plate-saw 20 inches in diameter. The jade is found in nature generally 
enveloped in stone, and to get at the jade this skin must first be stripped off, just as a fruit 


is peeled to get at the kernel. This is the first process in working jade. 
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IV. THE SLICING SAW 
THis saw is mounted on a wooden axle, and consists of a round plate of steel with an edge 
as sharp as that of a knife. It is called the slicing saw, and is moistened with red sand 
mixed with water to saw up the jade, from which the envelope has been stripped, into 
square or oblong slabs, of a size corresponding to the object to be made, ready to be fash- 
ioned by the shaping wheel. If the piece of jade be large and heavy, it is suspended on the 
end of a steelyard, as in the picture; if it be small and light, it is held in the hand, the steel- 
yard not being required. 
N. B. The plate-saw, the axle and the treadles, with which it is worked, are figured in 
| detail below, as well as an iron hammer and block for keeping the plate hammered, in 
shape. Saws of different sizes are placed ready on the table, and wooden guards to pro- 
tect the workmen hang on the wall. 
| 
VY. THE SHAPING WHEELS 
; 
THESE wheels are rings of steel from half an inch down to two or three lines in thickness. 
The axis of the ring is mounted with a thick slab of bamboo, with a depression in the centre, 
into which the wooden axle-rod is stuck with red glue. This wheel is used to remove the 
sharp edges and corners from the square or oblong piece of jade, hence its name of shap- 
: ing wheel. When the edges have been thus removed, the object is shaped, but the jade is 
3 still rough and uneven, so that it requires the grinding wheel to smooth it, and the wooden 
wheel, glue wheel, and leather wheel to give it a final bright polish. 
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VI. THE GRINDING WHEELS 
Tur erinding wheels are steel plates two or three lines in thickness, turned on a wooden 
axle. These grinding wheels are of six or seven different sizes. They are used to grind 
the piece that has been fashioned by the shaping wheel, till the surface is uniformly smooth. 
When this work is finished the piece is ready to have ornamental designs carved upon it, 
to be bored with the diamond, or to be hollowed out or pierced, whenever such work is 
required. 
| 
: VII HOLLOWING THE INTERIOR 
= - . . 7 - r? . $9 r yr 
By hollowing the interior is meant “removing the core.” Whenever a hollow space has to 
) be left inside the jade object, it must be first bored with the round steel cylindrical borer, 
which, after the boring is finished, leaves a round core inside. This core has to be dug out 
1 with asteel chisel struck by a small hammer. If the mouth of the jade object is to be left 
small and the chamber larger, flat steel gimlets, like corkscrews, are used to hollow out still 
more the interior of the piece. 
? N. B. The borer is mounted, as figured below, on an iron rod, and is channelled twice or 
; three times, to allow the sand to get in. The gimlets are fixed into a hollow in the end of 
3 ‘ . . : ‘ , 
: a similar iron rod. The revolving strap attached to treadles is made of leather. 
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VIII. CARVING ORNAMENTAL DESIGNS 


WHEN the jade has to be decorated with ornamental designs the tools used are of two 
kinds. The first are small round plates of steel, with sharp edges hke knives, called nails 
(ting-izt%) because they are somewhat like round-headed nails in shape. The others are small 
steel plates with thicker edges, called ya fo. These tools are made of many different sizes 
and shapes, according to the fancy of the workman and the nature of the work required. 
All jade objects, of square or round form, of large or small size, which are to be ornamented 
outside with different designs, must have the patterns carved with these tools. 

N.B. Some of these small plates are figured below, with the iron rod on which they are 
mounted, a little hammer to drive them into the hollow end of the rod, and another tiny 


hammer to straighten the plate of the “ nails.” 


IX. THE DIAMOND BORER 


WHEN the jade object has to be carved in openwork (¢ jour), holes must first be pierced 
with the diamond, following the pattern of the design. This work is called diamond-boring, 
and only after it is done can the wire bow-saw be introduced and worked round the outline 
of the pattern. The pieces carved in openwork and decorated with ornamental designs 
have still to be polished to finish them off. 

N.B. The lever which presses down the diamond is figured below, a weight being sus- 
pended to the arm bya string which passes through a round hole in the middle of the table, 
while a small cup is fixed underneath the end of the arm to hold the rod in which the dia- 
mond is fixed, which the workman turns, with the bow in his right hand, holding the piece 
of jade with his left. 
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X. OPENWORK CARVING 
WueN a slab of jade has to be carved in openwork it must be pierced with round holes by 
the diamond borer and afterward sawn with a steel wire stretched on a bow. When this 
is used, one end of the wire is first loosened, so that the wire may be passed through one of 
the holes, after which it is fastened again to the end of the bow. It is then moistened with 
sand and water and the jade sawn out, following the outline of the pattern. An upright 
piece of wood is fixed in the table, or a horizontal piece nailed on, with a vise attached, to 
grasp the jade object firmly. 
| N.B. The apparatus is figured in more detailed form below, with bow both strung and 
unstrung. 
| XI. PIERCING HOLES 
; SMALL objects, such as snuff-bottles, thumb-rings, mouthpieces of tobacco-pipes, and the 
: like, which cannot be held in the hand, are placed in a large bamboo cylinder about nine 
inches high, filled with clear water, on which float pieces of wood pierced with holes or hol- 
7 lowed into nests corresponding in size to that of the jade articles. The jade having been 
fixed in one of these cavities, the left hand of the workman is left free to press the diamond 
: borer with a little iron cup held in the palm, while his right hand wields the bow which 
i pierces the holes. 
: 
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XII. THE WOODEN POLISHING WHEEL 
WueEn the grinding wheel has done its work, although the surface of the jade is smooth and 
uniform, yet it has no bright gloss, and the wooden wheel must be used, with yellow dia- 
mond dust or with a paste made of one of the colored sands, to give it a polish. If the 
jade article is too small to be polished on the wooden wheel, or if the pattern of the design 
is very small and complicated, so that the wooden wheel cannot be used, then a small 
wheel is made of a piece of dry gourd-skin to polish it. 
N.B. Two wooden polishing tools, adapted to be mounted in an iron rod for polishing 
' : < ; < ‘ ays . : 
the interior of vases, ete., are figured below, in addition to the wheel described above. 
3 
4 
j 
: 
XU THE LEATHER POLISHING WHEEL 
Tuts is a picture of the leather wheels which give the bright polish. These wheels are made 
of four or five layers of ox leather sewn together by hempen cord. ‘They vary in size from 
over a foot in diameter down to two or three inches, and are all used with a paste made 
; of the “precious-stone dust” mixed with water for polishing the jade. After it has been 
: polished on the leather wheel, the jade acquires a bright glossy surface of warm, uniform 
4 ° ° ° ° . > e . 
3 color, such as is most highly appreciated by cultured collectors. This is the finishing touch 
: of artistic work in jade, and completes the cycle of work. 
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(Per Hu Ping) 


Chien-lung (1736-95) 
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JADE AS A MINERAL 


GHNERAL DEFINITION 


SB (DH is a term generally employed to designate a mumnber of minerals of tough, 


have been used from the carhest thnes in worked forms as weapons, utensils, and 
ornaments. ‘The term, however, properly includes only two species, jadeite and 
nephrite, and it is to a study of these minerals that the greater part of the follow- 
Ing pages 1s devoted. 

Jadeite and nephrite are chemically quite distinct substances, but notwithstanc«d- 
ine this fact they are strikingly alike in many of thei properties. Both are hard 
and compact and usually of distinctly fibrous texture, owing to which they are 
| Fie = exceedingly tough, and may be carved into very delicate forms. Both are more or 
less translucent in most of their varieties, and are of various colors, although shades of ereen are most char- 
acteristic for both. In thin sections all varieties of both minerals appear nearly or entirely colorless and 
quite transparent. Both minerals are susceptible of taking a high polish, and the polished surfaces  fre- 
quently exhibit a very characteristic sheen. 

In addition to the many characters shared by both minerals, cach has properties peculiar to itself, which 
may be briefly stated. 

Jadeite is a silicate of aluminium and sodium. It almost always contains in addition small quantities of 
iron, calcium, and magnesium; in the variety called chloromelanite the von amounts to as much as ten per 
cent. Its chemical composition and crystalline character make it a member of the pyroxene group of min- 


ervals. I¢ occurs very varely in distinct crystals, its usual form being a crystalline aggregate of more or less 


density. Its hardness is about 7, or that of quartz. Its specific gravity is close to 3.83. It fuses readily 


before the blowpipe to a clear glass, and is not decomposed by hydrochloric acid until after having’ been fused. 


1] 





| 79 BRIEF HISTORY OF THE JADE MINERALS 


Nephrite is a silicate of calcium and magnesium, with eenerally a small amount of iron replacing magne- 

sium. It belongs to the amphibole group of minerals, being identical in composition with the minerals trem- 

| olite and actinolite of that group. It is distinguished from them solely by its structure, which is always that 

of a closely felted, compact aggregate of fine fibres, never in discrete crystals as are those minerals. Its 

| hardness is 6.5. Its specific gravity is close to 3.0. It fuses with some difficulty to a greenish glass, and is 
not decomposed by hydrochloric acid. 

It is evident from this outline of the characteristics of jadeite and nephrite that the strong resemblance 
which has caused them to be classed together under the common name of jade is due to comparatively 
superficial characters; but the certain discrimination between them often requires a more or less complete 
investigation of all their properties, chemical and physical. This discrimination becomes the more difficult 
owing to the fact that the two substances not infrequently occur intermixed in the same specimen, the neph- 

y a gradual alteration of its chemical and physical constitution. 


j 
e 


In such cases it is only by means of the study of thin sections with the microscope that it is possible to dis- 


rite having been formed from the jadeite b 


cover the true nature of the mineral. 

Before beginning the account of the investigations of jade it will be well to review briefly the history of 
the jade minerals, and show by what slow stages their present place in the mineralogical system has been 
reached. 

The claim that the jasper of the ancients was jade is hard to disprove, because in olden times, as in China 
even at the present day, great looseness prevailed in the classification and naming of minerals. Mere out- 
ward appearance and chiefly color formed the basis of classification, and it is not improbable that the term 
jaspis may have included many minerals now known by other names, and amongst them jade. Support for 

| this is found in the fact that Marco Polo, in the thirteenth century, in describing the localities of Kastern 
Turkistan, now known to be the chief source of supply of the jade used by the Chinese, speaks of the min- 
erals found there as “Jasper and Chalcedony.” It is true he does not describe the mineral itself, but his 
description of the jade-rivers of Khotan corresponds so closely with the descriptions of other and much later 
observers that there can be no doubt in the matter. 

In the year 1569 came the Spanish phrase-name piedra de hijada, rendered in French by pierre de jade, 
from which has come our English word jade, and as confirming: the jasper classification of jade, Sur Hans 


Sloane, writing in 1725 on the Natural History of Jamaica, calls piedra de hijada jaspis viridis, or “green 
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jasper.” 


The real separation of jasper and jade seems to have occurred about the end of the sixteenth century, when 





the term Lapis nephriticus came into use as the equivalent apparently of the Spanish phrase-name piedra de 
hijada, with its implication of therapeutic properties. Boetius de Boodt, writing in 1609, has a chapter on 


Jaspis, and another on Lapis nephriticus. Clutius (1627) has a separate treatise on Lapis nephriticus, and Jan 
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de Laet (1647) treats of both Jaspis and Lapis nephriticus. ‘he Forsters, father and son, who had accom- 
panied Captain Cook on two of his voyages to New Zealand, called the New Zealand material ‘‘green tale,” 
and spoke of it as “jadde”; and about this time the name Beilstein, or “ hatchet-stone” (found in Emmerting, 
1793), came into use, the mineral receiving this name, as Hoffman tells us in his “‘Handbuch der Mineralogie” 
(1812), from the sharp implements for which it was used in New Zealand. In the year 1789 Werner and his 
pupils introduced the name nephrite, and placed the mineral in his tale group between tale and serpentine. 
Haiiy in 1801 recognized several varieties of “jade,” but was unable to give the mineral a definite place in 
his system. Glécker in 1831 placed it among the feldspars, but the first correct analyses, made in 1844 by 
Schafhautl and Rammelsberg, showed the falsity of the classification, and it was then given a place among 
the pyroxenes by Hausmann, and in the amphiboles by Damour. Still the matter was uncertain, and it was 
not until 1868 that Damour, after a study of the specimens brought to France as part of the loot obtained 
when the Summer Palace near Peking was destroyed in 1860, established by new analyses that two distinct 
minerals had been included in the term jade (or nephrite), one of which he showed to be near tremolite im 
its composition and therefore an amphibole, the other a new mineral which he named jadeite and showed to 
be near diopside in its composition, and probably a scapolite or a pyroxene. 


rom this time nephrite was generally recognized as an amphibole closely allied to tremolite, its com- 


ee et ew re Oe 





: pe mi seter ! ‘ 


- 


sa 20 PRE wee, OE eee tyes ER 


F gua doe ph 


ce 


fo 


x 


. 


~ ip see ve Cae on oe re. mn) 





‘4 


~~ 


& ord oe 








< > “ ™ = 
eid ay % ve = 
? y 


Tee i avn ee 
tg Pert bs nid Mees 273 
MLN ey ens yi ea j 
iby 
a 


mS tar 


Peed 
“i 





BOSTON 


PRANG 


OS 0 SO ee 8 TN 





‘ 
oy doe Ny oyaydon oyLIda 
(cG-98) TJ) Sun]-U9L YO (FFOL-S9ET) Ayseudy Suryy (Q/ZT—-096) AjsevuAqT sung oq 03 posoddne 
(on7 nous) (22)-IS]7) (hun ] tJ) 
THOOTH . ALIAHONOT,, TIVIS HSI LOd-HSOdd AaOLVINTAN 
L¢9 ON GOV ON 6VE ON 
O}IZIIVN()-OF19 pe f? OOP f 
( FPOT-898T) seudkg Suryy (FFOT-S9ST) Ayseudq suryy (C6-9ELT) Sun[-uoLyy Ajqeqo.ag 
(297) (22)-1S77 ) (hur Wy NYT) 
d {10 A TOVIddOAU- Ua LVM ASVA .@uaNOO-TT@£NA0d,, TIVWS | 
J9S ON CGS ON L8V ON 


- 


’ Some : 
tet re See ate eee «> 


f 
| 
| 





| 
HW 





PIB)! IORI, EE A THT UNI N ’ Cy arr yeerte > Wiens 





jt 


\ i 
. \ - 
; — a 
: err 4 : ' MALL Aba ta ligt ibe kk tials bate et } sot TV Pah), br vermeed veripeye : eonalPOr PPIEE MD PrrPTe bere Peqped tPTETIEUTE Pervereye HERD. SeUNUANDTRIRNE ND ecReesersertverveverrescemvererermenrs 7 ~ : , i : 
: ' ; : 1? " f : y 
; : Begs 
any : . 


wh 


THE HIGHLY DIVERSIFIED COLOR OF JADEITE To 


position as well as its structural features being gradually determined. Kengott, Dana, and Berwerth all 
contributed to this view. 

Lhe systematic position of jadeite remained uncertain until 1881. when Des Cloizeaux, by a determina- 
tion of its cleavage and optical characters, proved that it belonged to the pyroxene group. He was unable, 
however, to determine whether it was monoclinic or triclinic in its crystallization, and this question remained 
unsettled. Arzruni’s studies led him to believe that it was triclinic, and his results were accepted, though 
with some doubt, by Hintze and Dana. Bauer and others made observations which did not confirm this 
result, however, and it remained for Penfield, while studying some specimens from this Collection, to settle 
the question in fayor of the monoclinic system by the direct measurement of a crystal of jadeite, as described 
in a later page of this work. 

The subspecies chloromelanite was established by Damour in 1865 and has always been accepted since then 
as a variety of jadeite rich in iron. 

Lhe dual nature of the material composing the objects to be described in the present work must be kept 
in mind in reading the following pages, in which will be found full descriptions of the properties of both 


jadeite and nephrite, the two being considered successively under each separate heading. 


COLOR 


Judeite.—Lhe color of jadeite is highly diversified, exhibiting: an almost indefinite variety of shades and tints. 

The commoner colors, however, are tones of white and various shades of @reen. 

Pure wlite is not common. A silvery white, translucent like chalcedony, is shown in the Chinese bowl, 
No. 488 of the Collection. Such specimens are known as “camphor jade.” 

Sugar-white material having the appearance of that variety of marble known as saccharine is occasionally 
found. No. 28, a fragment from burma, is of this character. 

Grayish-, eveenish-, bluish-, or yellowish-white tones are more frequent than the pure white. [Examples 
are very numerous. Gray of various tones is found, as in parts of No. 364, a Chinese vase dating: from the 
Ming: dynasty. 

A pale-lavender color is especially characteristic of the Burmese jadeite, and 1s highly prized. Specimens 
of this tint are generally translucent and highly crystalline, giving: a frosted appearance on polished sur- 
fuces. Nos. 486, a tiny figure of the god of longevity; 487, a small double-gourd vase; and the eight wine- 
cups numbered 715 are good examples. Patches of the lavender tint are often intermingled with green, as 
in No, o05. 

Many shades of eveen occur in jadeite. Specimens are found colored a pale grayish-green, as in the cyhn- 
dvical brush-holder No. 516; lettuce-green, as shown in the quadrangular vase No. 480, the flower-vase 
No. 364, and the miniature dish No. 520; apple-green, in the gourd-shaped vase No. 565; grass-green, 
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in the covered cup No. 726; and pea-green, in Nos. 528 and 722. 


Emerald-ereen is the most prized color both for its beauty and its rarity. A good example 1s the incense- 
burner, No. 428. It sometimes occurs in small patches in the midst of white or otherwise colored material, 
as in Nos. 355, 425, 427, 499, and many others. The jewelled jades, No. 738, are cut from masses of very 
translucent and uniformly colored deep emerald-green, and are probably the finest examples extant. I[mer- 
ald-ereen is the fei-ts’wi of the Chinese, and is among their most highly valued varieties of Jjadeite. 

(sreens of darker tone are less common in jadeite. 

In No. 362 blue and brown are seen as mottlings m heht gray. 

A bluish-lavender color is peculiar to the so-called Tibetan material, which 1s remarkable for its wonderful 
delicacy. A beautiful example illustrating this color is No. 799, the small figure of the Venus de Milo made 
in Paris for the Collection. 

The two bowls. Nos. 494 and 495, ave a delicate ercenish-blue, with irregular veins of rich moss-green tint 
Foi one to twelve millimetres in leneth. To such coloring the Chinese have given the poetical descriptive 
name of “meltine: snow enclosing: bits of moss.” The large dish of chrysanthemum pattern, No. 492, 1s 


another example. 
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14 VARIOUS COLORS, SHADES, AND TINTS OF NEPHRITE 


Transitions from the greens to decided tones of yellow are uncommon. Yellowish-green of strong: tone is 
seen in the rice-bowl numbered 425. 

The variety of jadeite called chloromelanite is characterized by contaming a large percentage of iron, 
replacing in part its aluminium. As its name implies, it is of dark-green color, often appearing quite black, 
except in the thinnest splinters, when it 1s seen to be of a slightly translucent blackish-green color. No. 219, 


a long, narrow axe from Mexico, is a typical example of this color. 


Nephrite.—The color of nephrite varies almost as widely as does that of jadeite, but is characterized by the 
ereater frequency of darker shades of green. White is much more frequent than in jadeite, yet pure white 
israre. Very faint tones of greenish-, bluish-, and grayish-white are more common than pure white. The 
Collection furnishes numerous examples of these, of which several may be mentioned: e.g., the beautiful 
beaker-shaped vase, No. 439; the altar-set of three pieces numbered 594, 595, and 596, as well as No. 756, 
and many others. 

Pale yellow of waxy aspect, varying’ somewhat in tone, is exceedingly rare, yet the Collection meludes 
several beautiful examples, of which Nos. 397, 398, 399, and 400 may be mentioned. 

Gray, which is somewhat rare, is well exemplified in Nos. 417, 460, and 463. It is chiefly due to minute 
inclusions of opaque black particles in a white matrix, and varies in depth of tint according to the abundance 
of inclusions. It is thus often speckled or clouded, as in the bowl numbered 767. ‘The rich gray is often im 
combination with inky black, as in the little cylindrical pen-holder, No. 3849, A very light yellowish-gray is 
seen in No. 634, and an opaque greenish-gray in Nos. 337 and 641. 

srown of various shades occurs. Pale-brown transparent material of horn-like consistency 1s very char- 
acteristic. It is shown in No. 646, an ornamented musical stone. Darker tints are shown in Nos. 319 and 
351, and are specially apt to occur as staining's or veins in material of other colors,— green, yellow, white,— 
as is seen in Nos. 416 and 651. ‘Tints of gray and brown in irregular mixtures are often found in nephrites 
that have been exposed to great heat or that have long lain in the earth, in contact perhaps with other sub- 
stances, such as the ancient Chinese pieces to which Dr. Bushell has given the name tomb jades. In such 
specimens are found grayish- and brownish-yellows, often with veinings or stainings of russet or dead- 
oak-leaf brown. 

Nos. 316, 317, and 818 are typical of this class. 

All the foregoing colors are, however, comparatively rare, the most typical nephrites being of some shade 
of green. Olive-green is seen in Nos. 465 and 466; seaweed-green, in Nos. 71, 160, and others; golden emer- 
ald-green, as in No. 659; spinach-green, in Nos. 409, 663, and 666; sage-green, in Nos. 464 and 648; light 
sage-green, In Nos. 407, 640, and 762; dark sage-ereen, in Nos. 468, 670, and 7638; and dark green to green- 
ish-black, as in Nos. 172, 765, and many others. 

Many of these green colors occur very uniformly in considerable masses of the mineral. Again, two or 
more tints are found commingled, and such varieties haye been likened by the Maoris to “moss seen at the 
bottom of a pool of limpid water.” ‘This description might apply to No. 416 and others. The rich, trans- 
parent emerald-green of the jfei-ts' wi jadeite is not found of equal purity in nephrite, those which approximate 
to this color having always a yellowish cast. 

The entire Collection, when arranged on a color basis only,—that is, regardless of form, date, locality, or 
substance,— formed a series presenting an almost continuous evadation from white of many different tones 
through yellow, gray, and green of yarious shades and mottling’s to black. The nephrites predominated in 
whites with tints of lavender, gray, or green, and nearly all the dark erass- or sage-ereens or the grays result- 
ine’ from inclusions of chromic ivon or other materials in the white magma, the brillant greens, emerald- 
greens, and light greens in a white field belonged to the jadeite group. 

The following: notes specially prepared for this work by Professor F. W. Clarke, Chief Chemist to the 
United States Geological Survey, explain all that is known as to the origin of the various colors observed 1 
jadeite and nephrite, which may be considered as natural colors —that is. those produced at the time Of Crys- 
tallization of the minerals and due to their peculiar chemical composition or to original inclusions within 


their substance. 


COLORIFIC AGENTS TO WHICH JADE OWES ITS DIFFERENT HUES res 


NOTES ON THE COLOR OF JADE 


ABSOLUTELY pure jadeite should be white, without a tinge of color. So also an ideal nephrite, containing only 
lime and magnesia, should be colorless. The colors which actually exist are due to admixtures of other sub- 
stances, and in general terms they are not difficult to explain. Occasionally, however, anomalies seem to 
exist. At all events, the analytical data which are given do not in every case account for the color or lack of 
color observed. 

The coloritic agents to which jade owes its different hues are mainly the compounds of iron, of manganese, 
and of chromium. Manganese is relatively unimportant. Were silicates of manganese present in sufficient 
quantities, they would impart to jade a pinkish or amethystine tint; but in all observed cases they serve 
merely to modify the colors produced by iron. The latter are enfeebled by the presence of manganese, but not 
to any very great degree in this group of minerals. Free oxides of manganese are black; and they in small 
amounts might give a grayish cast to jade, or even appear as black stainings. Finely disseminated chromite 
may also account for black and gray colorations; but chromium is much more important as the source of 
the brilliant emerald-green of certain jadeites. This particular tint is probably always due to chromium, 
which has been repeatedly identified in the jade by Damour, by Von Fellenberg, and by myself: although in 
the analyses of material from the Collection its determination seems to have been overlooked or neglected. 

Lo the compounds of iron most of the colorations of jade are due. As included magnetite, finely subdi- 
vided, iron may give black and gray tintings. As ferric hydroxide it produces yellows and browns. Fer- 
rous silicates yield colorations ranging from pale green to almost black, and ferric silicates offer shades of 
yellow, brown, and black. Some silicates of iron are blue, but this tint is not common. Since iron may 
occur 1n more than one condition in a single specimen of jade, it is evident that a great variety of blending’ 
are possible, and that the amount of iron present will not alone account for the color seen. In general, the 
oreen jades, excluding the emerald-green, owe their color to ferrous silicates; and the quantity of the latter 
determines the depth of the shade. With ferric silicates in small amount, yellows and browns appear; and 
these, commingled with the ferrous greens, may give many intermediate shades. Ordinary bottle glass, 
ereen and brown, offers good examples of the character of the colors which are here seen separately ; and it 
IS easy to realize how a blending of the two in one melting-pot would yield a wide range of hues; brown and 
oreen tending in part to neutralize each other. In the coarser varieties of bottle glass the colors appear to 
advantage only by transmitted hgeht; by reflected light the material is black or nearly so. Since jade is not 
transparent, it is seen only by reflected Hght, and dark shades are produced by relatively small amounts of 
the colorific agent. 

Although the principles thus laid down concerning the colorations due to ivon are simple enough, their 
application to the actual analyses is exceedingly difficult. In general, the white or hght-colored jades are 
low and the darker specimens high in iron. In this statement surface stainings are left out of account. 
The difficulty about interpreting analyses more closely is due to our lack of knowledge as to the way in 
which the iron is actually combined; the representation of it as oxides being but a conventional and partial 
statement of the truth. Thus a jade might contain 1.60 of ferric oxide, and 0.72 of ferrous, and this could 
mean one of several things. The two oxides might be united as magnetite, forming black inclusions, and 
ceiving a gray coloration. Or both might be combined as silicates, with another result as to color. Or the 
ferrous oxide might represent a ferrous silicate, while the ferric oxide was combined with water in the form 
of rust. To determine exactly the true state of affairs would be difficult, and in some cases even hardly 
possible. In fact, all three of the conditions above suggested might co-exist, and then then disentanglement 


would be almost hopeless. Fenie 
No : Color 
ase Oxide 


Upon careful scrutiny of the analyses, various anomalies ap- 
pear which so far are not explainable by the evidences now in rio. | “white-with vary faint erayisty tint. 
the hands of the writer. Take, for example, the four following | 120} 4.28 | Seaweed-green, clouded with brown. 


. c 3.99 Light ereen. 
cases in the annexed table, and contrast the proportion o! : 


765 | 3.64 Dark greenish-black. 





iron with the reported color: 





| "6 EFFECTS OF WEATHERING, CALCINATION, AND ABSORPTION OF STAINS 


These differences of tint are extraordinary. First, a sample high in iron is white, and another some- 

what lower in iron is nearly black. Ferrous oxide is not reported in any of the four, and yet greens appear 

| in three of the specimens. It would seem on the face of the reports as if ferrous iron had been neglected, 
all the iron having been estimated in the ferric state. But this supposition does not account for No. 80, 
which, upon general principles, ought to be deeply colored. ey | Peet 
In other cases the results obtained by analysis are more satisfactory. Hor “| Oxide | Oxide | Oxide 
example, four specimens of jade are described as seaweed-green, and their ea “~S 
contents of iron and manganese are shown in the table herewith. 


Here there is a decided family resemblance, although the indications are for 


ee , trace 
0.16 ().38 
OSsa. | gees 

















brown tints rather than the green which actually occurs. But, as has been . | 
already indicated, the mode of combination of the iron 1s uncertain; and perhaps a more careful scrutiny of 
the samples would explain the colors found. On this subject the last word has evidently not been said. 
Concerning some of the more unusual and delicate shades which occur in jadeite and nephrite there is 
little to say. The evidence for their interpretation is lacking. Possibly some of the pale yellows may be 
due to titanium; but the blues and lavenders are unexplained. Some silicates of iron are blue or bluish, and 
vanadium might give similar hues. Glaucophane, which Professor Penfield has identified in some of the 
nephrites, is often blue or lavender; crocidolite is dark blue; and the presence of either would account for the 
observed phenomenon. Brown stainings and streaking are caused by ferric hydroxide; and surface black- 
ening is often attributed to carbon derived from organic matter. In some cases a grayish tint may be pro- 


duced by microscopic inclusions of mica. Such inclusions have been observed, but they are not very common. 


In addition to the natural colors treated of by Professor Clarke in the foregoing, there is another 
eroup of colors which are due to agencies of various sorts affecting the jade after its formation, such as 
weathering, absorption of coloring materials either natural or artificial, and the action of fire. ‘To some one 
of these agencies or to acombination of them are due most of the veins or staining'’s, chiefly im tones of gray, 
brown, and black, to which reference has already been made. 

The presence in worked jade of these colors, streaks, ete., is not always a detriment, Inasmuch as lapidary- 


artists, especially in China, are in the habit of carefully selecting: such parts of a specimen as have stains, tints, 


and markings of brown and yellow, and very skilfully taking advantage of the coloring to add an additional 


sea 


charm to the leaf, the finger-tip, fruit, or any ornament which is to be given a prominent place in the per- 
fected object. ‘This adaptation of material to design, and of design to material, is splendidly exemplified in 
the Collection. 


The effects of weathering and the absorption of natural stains are best exemplified by the group of speci- 
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mens in the Collection to which the name of tomb jades has been applied. Such objects are generally of! 
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ereat antiquity, and have been subjected to the altering agencies during long burial in the earth in tombs or 
in the ruins of ancient cities. 

A natural staining may be the result of the infiltration of oxide of iron, manganese, or other substances, 
while the jade is still in the bed-rock; or while it is being rolled along in the bed of a river after being 
detached from the bed-rock; or, lastly, while buried in the ground. 

Another remarkable change of color is that due to calcination, generally the result of conflagration. A 
notable example of this, the small quadrangular vase, No. 395, was recovered after the looting and destruction 
of the Summer Palace at Peking in 1860. In this object the lower part is a light grayish-green, with a black 
staming that 1s due to infiltration in the cracks where the piece had been subjected to slight heat or staining 
r from pyroligneous and other acids produced by the conflagration, but was not brought into direct contact 
with the fire. The upper part, however, which has suffered actual contact, changed to a yellowish but 
Opaque substance, resembling: calcined bone. An extreme example of this kind is the tiny incense-burner, 
No. 394, which has been so much altered as to have lost almost all trace of its ever having been jade. ‘The 
delicate carving remains, however, and the polish is still there to a oreat extent; but the whole piece is 
1 now a minutely crackled grayish-white opaque substance, almost resem] ine: a jasper-like substance such as 
porcellanite. 
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DIAPHANKITY, LUSTRE, AND OPALESCENCE OF JADEITE AND NEPHRITE 
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DIAPHANEITY 


Tne degree of transparency of the jade minerals varies considerably with the color and structure of individual 
specimens. Unpolished specimens of all colors ave at best only translucent and more commonly quite opaque 
except in very thin splinters. But the removal of the inequalities of the surface by polishing: greatly heieht- 
ens the translucency. 

Jadeite 1s, on the whole, less translucent than nephrite. The light-colored varieties are eenerally subtrans- 
lucent to translucent, having in this respect much the character of chalcedony. But some of the white jade- 
ites are quite opaque; and, on the other hand, in some of the coarser-erained varieties, such as No. 715. singile 
perfectly transparent crystals of considerable dimensions may be scen embedded in the translucent matrix. 

In green jadeites a subtranslucent character is more common, extending in the chloromelanite variety to 
a more or less pronounced opacity. But the rave emerald-green jadeite as seen in the Kleezkowsky jewels, 
No. 783, 1s sometimes almost perfectly transparent, nearly rivalling the emerald in both color and water. 

The nephrites may be more uniformly described as translucent, the degree of translucency depending: on 
the depth of the color and the thickness of the specimen. White, semi-transparent varieties are sometimes 
found, as in the little cup, No. 544, which is so transparent that print held against the back of the specimen 
may be read through a thickness of two or three millimetres of material. 

The same quality of semi-transparency is seen in some of the green varieties, notably those from New 
Zealand, which the Maoris have picturesquely likened to ‘a clear stream on whose bottom ereen moss and 
erasses luxuriate.” 

Such semi-transparent or highly translucent specimens are termed precious neplrite, but their quality 
never equals that of the emerald-green jadeite. Many of the more massive pieces of worked nephrite 
appear opaque because of then thickness only, the edges or thin fragments always showing’ a pronounced 


translucency. 
LUSTRE 


THE lustre of both jadeite and nephrite on fresh fractures is dull and wax-like, with very few reflecting: sur- 
faces. Polished jadeite has ordinarily a vitreous lustre, while nephrite when polished frequently exhibits an 
oily lustre as if it had been rubbed with oil. This oily appearance is highly characteristic of many of the 


ereen nephrites. 
OPALESCENCH 


OPALESCENCE, lacking however the play of color, is sometimes to be observed on polished specimens of both 
jadeite and nephrite. It may be likened to the light effect obtained when some finely veined, naturally col- 
ored, translucent, Oriental chaleedonies are viewed by transmitted light. An admirable example illustrating 
this property is the framed jadeite screen, No. 493. The specimen is a mixture of large irregular patches of 
a white and a lavender-tinted material through which are long, irregular veining’s of rich translucent sea- 
ereen, in part almost opaque when quite thick. By reflected light a large part of the surface exhibits a 


pinkish-lavender opalescence, which is remarkably pleasing and beautiful. 


SHELN 


Iv is characteristic of many minerals, such as crocidolite, chrysotile, and satin-spar (fibrous gypsum), which 
have a parallel-fibrous structure, that on polished surfaces the lieht is reflected with a peculiar lustre com- 
parable to the sheen of raw silk. It results from a distortion of the light-figeure reflected from the uneven 
enyface of the individual fibre. When such substances are eut with a domed surface—en cabochon, as it 1s 
onlled—the reflection takes the form of a band or streak of light which changes its position as the stone 1s 


moved. Nephrite, owing: to its fibrous structure, sometimes exhibits such a sheen, occasionally so strongly 
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78 PECULIAR INTERNAL REFLECTIONS OF JADEITE AND NEPHRITE 


as to suggest the possibility of obtaining by proper cutting a jade cat’s-eye. In rare instances where the 
fibres are twisted and curved into approximately circular forms an effect like that termed asterism by jewel- 
lers is produced. 

Numerous examples of this quality of sheen are contained i the Collection. A typical example of sheen 
is No. 183, a nephrite hatchet found among the remains of the ancient pile-dwellingss at Neuchatel. In this 
beautiful eray shimmering sheen is seen on both faces, evidently caused by the reflection of the light from 
the many minute lamelle or folia of which the piece is made up. The crude nephrite fragment No. 150, 
from Neuchatel, has one black weathered surtace, but the reverse has a remarkably briliant sheen appar- 
ently due to minute fractures nearly parallel to its surface. Perhaps the most beautiful example in the 
Collection illustrating the sheen is No. 285, the nephrite axe from the North Island, New Zealand. By 
reflected light it shows a silky structure. The material is as finely fibrous in one direction as a compact New 
Zealand actinolite. It exhibits a sheen anda chatoyancy comparable to that of a greenish chrysobery] cat’s- 
eye if cut into a gem of similar form. No. 186, the lake-dwellers’ chisel from Neuchatel, exhibits a brown 
pearly sheen by reflected light; while the hatchet from the same locality, No. 180, has a peculiar green 
sheen. A beautiful satiny sheen in large patches, due to the reflection of ight from the large fibres, may 
be seen in the two wine-cups, Nos. 698 and 694. 

Peculiar internal reflections due to other causes are found in both jadeite and nephrite. In the sinewy or 
horn-like varieties of nephrite the parting planes which traverse the mineral in various directions often 
cause an almost white, a golden, or a yellow reflection. ‘The same effect is produced where the mineral has 
been bruised by pounding: with a stone or other blunt instrument, the fracture surfaces, which are generally 
round in shape, giving dull reflections. 

Again, inclusions of foreign minerals, such as the very common black crystals of chromite or mica scales, 


are the cause of characteristic internal reflections. 


CRYSTALLINE SYSTEM AND OPTICAL PROPERTIES 


Jadeite 


HxcePY for the information gained by the study of thin sections under the microscope, our knowledge of the 
crystalline character of jade has up to the present time been limited, as distinct crystals have not been ayail- 
able for study. The angle of the prismatic cleavage has been given by Des Cloizeaux' as 85° 20, by Kren- 
ner” as 86°55, and by Arzruni’ as 86°56 to 87° 20.* Attention has been called to a specimen of jadeite 
said to have come from Tibet, No. 51 of the Collection, which possesses in places a somewhat coarser crys- 
talline structure than the mineral usually exhibits. On breaking: up some of this material two crystals were 
found, from which the data necessary for the determination of the exact crystalline character of the mineral 
could be determined, and the results of thei study by Professor 8. L. Penfield given herewith are of much 
value. ‘The erystals were prisms measuring’ about two millimetres in leneth 
and half a millimetre in diameter, and the isolated ones were terminated only 


at one end by crystal faces. They were colorless and had a vitreous lustre. 





They belong to the monoclinic system of crystallization, and their habit is 





represented by igs. 1 and 2, as shown in the adjoining cut. The forms that 








were observed are similar to those which occur on pyroxene and eeeirite, and 


are as follows: The orthopinacoid @ (100), two prisms m (110) and m (130), 





with two faces of the monoclinic pyramid s (111) forming the termination. 

Considering the small size of the crystals, the reflections from their faces were good, and the axial 
ratio may be considered therefore as very nearly exact. The following axial ratio was derived from 
the measurements marked in the accompanying table by an asterisk. For the sake of comparison there 


Bulletin de la Sociéte Minéralogique de France, 1881, Vol. IV, p. 158. ‘For a full list of observations of this angele, see the table of recorded 
* KF lueblatt. April, 1883. 


ie ay ar 3 | cleavage and extinction angles annexed to the chapter. 
Acitschrift fiir Ethnologie, 1883, Vol. XV, p. 186. 
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e 


are also given the axial 


‘atios of the closely related minerals of the pyroxene group: Aleirite, from 


the nepheline, syenite of southern Not way, by Brégeger.t Pyroxene (variety augite), from Vesuvius, by 


Von Rath.’ Spodumene, 
ladeite ae oe ooh “4 ¢ p= 1OVA00L) from the old locality at 
J aAcelte yo  “ULGLS 444 Pyroxene 1.092 : : 0.589 (4° 10 

Aigirite : 0.601 BENG Spodumene 1.124 : : 0.635 69° 40! Norwich, Mass., studied 


by J. D. Dana.? 





1 —_- : = J 
The measurements that were made are as follows: 


The close  crystallo- 
7 Measured Measured Calculated | 
sel SS el | nAm, 130A 130=145° 26 144° 52’ 

110 \.110 = 92° 38-93° 10’ 92° 58’ sA\s, IIATIL= 61°19%61°5 61°12 Jadeite, wgirite, and py- 


110 110 = 86° 51-87° 13’ Tit aan \s 100 /\111= 76 5) p 
ps ae ER ee) ’ Secs Pete ea : oe | roxene 1s shown not only 
100 A 130 = 72° 25 2° 2 Ns, I1OAT11= 58° 23’*-58° 13’ 58° 237 : 


130 A 130 = 84° 43’ 35° 8’ As, 0A T11=102°37-102° 10° 102° 214 | Py the similarity in their 


I6=—77" 10’ i6 





= , axial ratios, but also by 
the fact that their crystals have almost the same habit. A common development of the 
wgirite crystals from Norway is exactly like Fie. 1, and ig. 38 represents the ordinary 
habit of augite (pyroxene) crystals. 

The optical properties of the crystals correspond to monoclinic symmetry. <A crystal lying: 
on its pinacoid face a (100) shows an extinction parallel to its prismatic edges when ex- 


umined under the microscope in polarized light. In convergent lieht one of the axes of a 





biaxial interference figure may be seen rather near the limit of field. The plane of the optical 
axes 18 the clnopinacoid (010). When supported, with the symmetry plane horizontal, in a hquid of Ingh 
index of refraction, the extinction angle was found to be 34° from the vertical axis in the obtuse angle 8." 
he divergence of the optical axis 2V was found to be approximately 70°. This was determined by support- 
ing a short section of a crystal in oil by means of the device described by Professor C. Klein, and turning 


it until the optical axes came into the centre of the field. The direction of one of the optical axes coincides 


almost exactly with the vertical axis. 

It may be added that twinning has been observed by Max Bauer® in jadeite from Tammaw in Upper 
burma. It follows one of the usual twin laws of pyroxene, twinning plane the basal pinacoid, and is re- 
peated in thin lamellae, producing what are known as polysynthetie twins similar to those common in 
plagioclase feldspar. ‘winned prisms were frequently found bent throughout and fringed at the ends. I 


appears that the twins were most numerous in the portions that had suffered the ereatest crushing, and 


were absent where the effects of pressure were not well marked. We must conclude, therefore, that under 


favorable conditions crushing and pressure would produce in the jadeite a rearrangement of the molecules 


Into twins similar to that observed in calcite. This, however, must have happened only in rare cases, for 


it has not hitherto been observed. 


Neph rite 


ALL mineralogists agree in classifying nephrite as a variety of the monoclinic amphibole actinolite, whose 
chemical and, in general, physical properties it possesses. The distinction of nephrite as a variety is based 
on its structure alone, it being characterized by a very fine fibrous texture, the fibres being’ @enerally so 
curved and interwoven as to render it exceedingly tough. ‘The extreme fineness of the fibres makes it diffi- 
cult, even with high magnification in thin section, to obtain satisfactory observations of the cleavage; and 
the same cause, together with the frequently curved character of the fibres, makes the extinction angles 
somewhat uncertain. Most of the observations in the annexed table to which any deeree of rehabilty may 
be attached were made upon larger isolated crystals of actinohte embedded in the nephrite substance. 

The angles given by the principal text-books for actinolite, and therefore to be accepted for nephrite, are 


elven in the corner table on the succeeding’ page. 


' Zeitschrift fiir Mineralogie und Krystallographie, 1889, XVI, p. 318. 'Sitzungsberichte der Koniglich Preussischen Akademie der Wis- 
? Poveendorf’s Annalen, Erganzungs, 1873, Band VI. )). S40. senschaften zu Berlin, 1891, Vol. AALYV, p. 430. 
‘System of Mineralogy, sixth edition, p. 306. * Jahrbuch fiir Mineralogie, 1896, Vol. 1, p. a1. 


‘For other observations of this angle, see the table given on the followmg page. 
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80 TABLE OF RECORDED CLEAVAGE AND EXTINCTION ANGLES 


Dana considers that some nephrite may belong to the amphi- 
Angle of extinction 


aA ti to cleavage in hole tremolite, the extinction angle of which is 16-18". 


angle clinopinacoid section 


The cleavage angle and optical properties, especially the 


extinction angle in sections parallel to the clinopinacoid, of 


Dana,! 55° 49 LD 
. s) _- ; . ) ‘) 4 
Hintze. 5° A! 16°-18° 30 


jadeite and nephrite are the most important properties for their 
Levy et Lacroix,” . = 
determination in microscopic sections. ‘The first of the two 





tables which follow contains all the observations of these two values given by various authors in the large 


literature of “Jade,” and the second contains a record of the extinction angles measured by Mr. hk. D. George 
from the micro-sections made from specimens in the Collection and studied by Professor Iddings. 
The measurements given below in Table I of both cleavage and extinction vary widely in their reliability. 
Observations made in thin sections of minerals are liable to an error, which cannot be checked, due to imper- 
fect orientation of the section to the direction desired. ‘I’his error is to a certain extent eliminated if a large 
number of observations of different crystals in the section is taken; but mm many of the observations quoted 
there is no satisfactory evidence that care in this direction has been taken. 

The observations are arranged in the table in order of the date of publication, the jadeites being grouped 
separately from the nephrites. ‘The angle given under the heading of “extinction” is, in all cases where 
not otherwise stated, the angle of extinction against the trace of the cleavage in sections parallel to the 
clinopinacoid. In Table II the specimens are erouped first as jadeites and nephrites, and then according 


to locality, with descending’ size of the extinction angle. 


I. TABLE OF RECORDED CLEAVAGE AND EXTINCTION ANGLES 


Angle of 


No. Material Locality Character of Material Observer aid Reference Remarks 
' Cleavage lixtinetion 
| Jadeite Probably ? H. Fischer 20° —54 Zeitschrift fur Monoclinie. 
Asiatic Krystallographie, First determina- 
L880, iv, 37] tion of erystal 


system 


2  Jadeite Tibet ? Raw material. Des Cloizeaux 85° 20° 31°—32° Bulletin delaSociété) Monoelinie (or 
Cleavage measured Minéralogique de triclinic?). Also 
on isolated fibres Hrance, LS81, poor cleavage 
p. Lod parallel to elino- 
pinacoid 
3 Jadeite Rabber, Hanovei Axe; private A, Arazruni 86° —89° 25’ | On basal section) Zeitschrift fiir | Trielnie because 
ownership angles OL. oe Kithnologie, Berlin, cleavages were 
and 54° to the 1881, p. 281 not equal and 
two cleavages extinction un- 
symmetrical 
4 Jadeite? | Unteruhldingen.|) Axe — material * 82° about 30 Zeitsehritt fiir 
Switzerland mixed with quartz Kthnologie, Berlin, 
and not certainly 1882, xiv, 560 
jadeite 
> #Jadeite Upper Burma Raw material Krenner 86° 55 Ba° 34 “HK lugblatt,” 9 Monoclinic 
April, 1883, Ab- 
stract Jahrbuch 
fiir Mineralogie, 
1883, 0, 173 
6 Jacdeite Liischerz Material not ho A. Arzrum 87°-—89 er «) Aeitsehritt fir 
IMOSCNCOUS Ethnologie, Berlin. 
1883, xv, 186 
7 | Jadeite Orient Measurements of 85° 56 33°40 he 6 6 Cleavages un- 
made Ol) isolated equal, Triclime? 
fibres with eonlom- 
eter 
‘System of Mineralogy, 1892, p. 589. “Handbuch der Mineralogie, 1894, pp. 1186 ff. Les Minéraux des Roches, 1886, p. 144. 


TABLE OF RECORDED CLEAVAGE AND KXTINCTION ANGLES S| 
I. TABLE OF RECORDED CLEAVAGE AND EXTINCTION ANGLES (Continued) 


Angle of 


No. Material Locality 


Jadeite 


Mogaung, Upper 


Burma 


Character of Material 


Raw material, orig- 
inal of Damour’s 
awalysis. Cleavage 
measured On hbres 


with goniometer 


Observer 


A, Arzruni 


Cleavage Extinction 


86° 00'—87° 20° 35° (average) 


41° (highest) 
On basal section, 
angles of 34° 
and 48° to the 


two cleavages 


Reference 


Zeitschrift fiir 


Kthnologie, Berlin, 


1883, xv. 186 


Remarks 


Triclinie, Cleay- 
ages unequal and 
extinction un- 
symmetrical in 


basal section 


{) Jacdeite Mexico Average of many - So- 3Q 2, eee) . we : 
specimens On basal section, 
do) and 50 
to the two 
cleavages 
lO | Jadeite? Burma Called amphibole 05° 30 ‘: Cleavage proba- 
paramorph after bly measured 
jadeite on account between prism 
of cleavage and pinacoid, 
hence discordant 
result (about 
half) 
1] Jadeite Neuenberger Axe Pyroxene 18> 30°-—30° 380 * Antiqua,” 
Lake, cleavage Zurich, 1884 
Switzerland 
lv |—s JJadeite Raw material v6 On basal section, ‘Triclinie on same 
24° 30’ and 64 erounds as above 
30° to the two 
cleavages 
ls | Jadeite Central Italy Axe? 86 4 Zeitschrift fiir 
Hthnologie, Berlin, 
1884, xvi, 358 
14 Jadeite Tibet Raw material M. Cohen ** Almost 41° maximum Jahrbueh fiir Monoelinie 


Wesel. ( rermany 


Dresden 


A. B. Meyer 


rectangular” 


Mineralogie, 1884, 


1, 7] 


und Berichte der 
Konighchen und 
Hit hnologischen 
Museum zu 
Dresden, 1890-91, 
No. J 


1» Jadeite Burma Raw material in Schoetensack C7 + Zeitschrift fiir 
Hreibure Museum Kithnologie, Berlin. 
188). xv1. 162 
. 1* “* +) . bs 
L6 Jadeite . Little ‘| ibet 4 Pyroxene 1S 
cleavage 
’ . ‘ . = . . 10 O~ r . ve . r) Fes ; 
7 Jadeite Hissarhk Worked fragment A, Arzruni 8° 35 Zeitschrift fin 
Hthnologie, Berlin, 
LSS86, xvii. 136 
1 ; ] } ’ he. Taarliv : QRAo_ , aL BAC cs »linie 
IS” Sradeite Oaxaca, Mexico Bead in National Clarke and Nearly at 35°— 40 Proceedings of Monoelini 
Museum, Wash- Merrill night angles” U.S. National Mu- 
iIneton SC LUM. LSSS., }). Lis 
° . ° ° ‘ >) _— aa ’ ts 
1%) Jaceite Zaachita, Mexico Pyroxent 
cleavage 
‘ 4 . 4 7 3h) ~4() ’ ¢é 
2) Jacdeite Sardinal, Costa Hpacment 
Rica 
cs ‘Or TO 2 Abhandlungen 
>] Jacleite Barencamp, near Axe owned 1n lLossen fo1 87° about {) 1} | 
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I. TABLE OF RECORDED CLEAVAGE AND EXTINCTION ANGLES (Continued) 


. | oye | 7 ere et pe ee | wires . AAT OE noes Reference Remarks 
No, Material Locality Character of Material | Observe Cleavage Extinction : 
22 | Jadeite Schafhausen, Axe in City Mu- | Arzruni for | “ Nearly at 40° maximum Abhandlungen 
near Aachen, seum of Aachen A. B. Meyer | right angles” und Berichte der 
(avian | Koniglichen und 
: Ethnologischen 
| Museum zu Dres- 
| den, 1890-91, No. 1 
| Ae Fi rif bs le be be i i s 
23 | Jadeite Stotsheim, Axe in Dresden s és 33 x “Altogether like 
Wisade Muse | | the axe from 
| | Schafhausen ” 
2+ Jadeite ‘T'tammaw, Raw material Max Bauer ‘* Augite se Jahrbuch fiir Monoelinie be- 
pe | cleavage” Mineralogie, 1896, cause cleavages | 
| 1, 21 are equal and 
| extinction in | 
| basal section — | 
| symmetrical to — 
| the cleavages | 
| 
25  Nephrite | Irkutsk, Siberia 7 Tanners and 11° about Bulletin de la Measured on iso-| 
Michel socicté Minéra- lated fibres | 
| logique de F'ranee, 
| | 1881, iv, 178 
26 | Nephrite | Murthal, Steler- | ‘ " (A. Arzrunl 12° Q Mittheilungen der 
mark, Styria 2 Berwerth bie ys Anthropologischen 
| (Gesellschaft zu 
| | Wien, 1883, xii, 217 
| 
27  Nephrite Potsdam, Glacial boulder? A, Arzruni 92°—96$° 15°-1" Zeitschrift fiir Measured on 
Germany Kithnologie, Berlin, larger crystals 
1883, xv, 180 embedded in fi- 
| brous aggregate 
28 | Nephrite |Eslohe, Germany ‘ 3 60° about up to 14° 50° - = i ef 
29 Nephrite Dresdener Raw material vs 13° 15 =18° nf e 5 Nephrite derived 
Apotheke, prob- by alteration of a 
ably Asiatic | pyroxene (7?) 
(Meyer) | 
50 | Nephrite | ‘‘Turkei,” Leip- f vs 443° 10° 80° % * . Measured see- 
zig’? probably tion oblique and 
same as last angles therefore 
(Meyer) too small 
31 | Nephrite | Byjelaja River, “ _ r oL°—5d4' : : . Larger crystals 
Siberia in slide 
52 | Nephrite | New Caledonia ? (4 17° 380’ about " , *: 
33  Nephrite Alaska Axe in Bremen Arzruni for * Nearly 21st Jahresberichte 
Museum A. B, Meyer parallel” der Vereins fir Krd- 
kunde, Dresden, 1884 | 
| 
34 Nephrite Jordansmiihl in Raw material H. Traube oo 0 12°-16 Jahrbuch fiir Crystal boun- | 
Silesia Mineralogie, Bei-  daries as well as 
lage Band, 101, cleavage seen in 
L884, |). 4?0 section 
3) | Nephrite Manas Worked materialin) Schoetensack 12°-16° Aeitschritt fur 
(Dsungarei) Freiburg Museum 


lithnologie, Berlin, 


1885, xvii. 157 
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l. TABLE OF RECORDED CLEAVAGE AND EXTINCTION ANGLES (Continued) 


Angie of 





No. Material Locality Character of Material Observer Clemens fet ator Reference Remarks 
30 Nephrite Khoten. Worked (?) mate- Schoetensack 16 ZAeitsehnft fiir 
Bucharei rial in Freibure Hithnologie, Berlin, 
Museum 1885, xvii, 157 
37  Nephrite Kowak River. Raw material in Clarke and (°-45 Proceedings U.S. 
Alaska U.S. National Mu- Merrill National Museum. 
seum, Washington 1888, p. 115 
05 | Nephrite New Zealand (2-90) 
39  Nephrite Ak-Deniz, N. Axe in Dresden (7) Arzruni for 17° about Abhandlungen One crystal 
Syria Museum A. Bb. Meyer und Berichte der showed an ex- 
KoOnigliche zoolo-  tinetion of 4135‘ 
oischen und EKthno- 
logischen Museum 
zu Dresden, 1890- 
91, No. 1 
1) =Nephrite Schahidulla- Raw material A. Arzruni * Practically Zeitschrift fiir Kine fibrous 
Chodja, Kun parallel ” Kthnologie, Berlin, ground mass 
Lun Mts. 1892. p. 23 
D6 11°-16° # . 2 Crystals em- 
hedded in above 
ll. TABLE OF OBSERVED EXTINCTION ANGLES 
7s 1 cr] { 
No. Material Locality Description Specilic Angle of Remarks 
pic | Extinction 
4] Jadeite China Part of medallion 3.3303 43° 45’ 
490) Jadeite China Plate 3 Ses Pa Bs: 13° 10 
485 Jadeite China Dish 3.598] 42° 10° 
De, Jacdeite Burma Hragment of pendant 3.3287 41° 3D 
LO7 Jadeite China Vase 3.3828 40° 30! 
23 Jacdeite (‘hina Sceptre 3.2697 1? OOF 
1 Jadeite Tibet Crude tragment 3. b009 LOY 10 
L965 Jadeite China Bow! ©} edt LO? OOF 
362 Jacdeite China Vase 3.33816 36° 30! 
14 Jacdeite Burma Crude fragment 3.299] ou 
16 Jadeite Burma ic st 3.2018 LS Ay 
18 Jadeite Burma Boulder fragment 3.1223 1()° 35! Chemical analysis shows mixture of about half 
jadeite with other silicates. Extinction angles 
probably belong to jadeite 
Jadeite burma + ? 3.2179 10° 30’ 
13 Jadeite Burma fragment of pendant 3.33809 O° 30’ 
ri Jadeite Burma Boulder fragment 3.3122 35° LD’ 
219 Jadeite Mexico Axe 3.3034 42° 00 
9()2 Jadeite ? \Iexico Mask 2 8820 11° 00 Chemical analysis shows Jadeite mixed with equal 
parts of albite feldspar, hence low specific gravity 
ISS Jadeite Switzerland Chisel 3°. SOOL 36° 50! 
177 Jadeite Quwttoorland Hatchet 3. d14) d4+° 10 Readings approximate because of fine granular 
form 
528 Nephrite China Libation-cup 2.9587 13° OO! Extinction angles probably read on few jadeite 
and crystals embedded in nephrite mass 
Jadeite 
Q7 Nephrite China Boulder fragment 2.9829 LO” 30 All but two readings of extinction angles above 
ancl 18° 10’ and probably made on jadeite erystals 
Tadeite embedded in nephrite 
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1. TABLE OF OBSERVED EXTINCTION ANGLES (Continued) 


Snacif Highest 
a Specific er marks 
No. Material Locality Description onesie Angle of Remarks 
; | | Extinction 
= : =F * : a ‘ ~ 44 Bok cccad en eee, Oia : at, Saati oF 
449  Nephrite China Sculptured rock-mass 2. 9549 Readings fall into two groups: 
00° 00’'-15° 40’... .Nephrite ? 
and | | 
_ ys 21° 95'-40° 30’... .Jadeite ? 
Jadeite | 
: A ‘ > . , ‘ ) . AQeC a lig ett at ‘ ria , : Mi 1OAyrtra ‘ ‘ 
25) Nephrite China Thumb-ring 2.9896 d9° Lo High extinction angle probably observed on small 
and amount of jadeite shown to be present by 
. analysis 
Jadeite | nalysis 
601 Nephrite China Vase 9.9552 34° 10’ High extinetion angle may have been observed 
on small amount of jadeite which may be 
present 
: d ’ . ¢ ‘ »O 4 \ “sys ’ 5 "« rys 7 eas a , ‘ y ‘ 1 , . ’ 
217 Nephrite China Part of a kwel 2.94380 18° 10 One reading gave 26° 45’, probably obtained from 
jadeite shown by analysis to be present in 
| small amount 
84 Nephrite China W orked fragment 2.9630 18° 30’ | One reading gave 25° 00’, probably obtained from 
jadeite which might be present in small amount 
299 Nephrite China Carved celt 2.9506 18° 15’ One reading gave 24° 25’, probably obtained from 
jadeite shown by analysis to be present in small 
amount 
SU Nephrite China Worked fragment 2 9706 16° 30’ One reading gave 24° 00’, probably obtained from 
jadeite shown by analysis to be present im 
small amount 
Q] Nephrite China J; 2.9520 13° OO’ One reading gave 22° 00’, probably obtained from 
jadeite shown by analysis to be present in 
small amount 
630 Nephrite China Small dish 2 9564 16° 00’ One reading gave 20° 00’, probably obtamed from 
jadeite shown by analysis to be present in con- 
siderable amount (14%) 
1 Nephrite China W ine-jug 2.9243 18° 20! 
36 Nephrite China Tomb jade 2.9629 17° 00’ Large part parallel. Measurements from coarser 
scattered fibres 
931] Nephrite China Sculptured mass 2.9574 17° 00’ =In this section many fibres with extinction of 
12° 00-15" OO'+ 
648 | Nephrite China Round dish 2.9758 16° 30° Large part parallel 
96  Nephrite China Boulder fragment 2.9690 16° 30! 
1473 Nephrite China Vase 2.9539 16° 00’ 
8] Nephrite China sereen 2. 9609 15° 00’ 
331 Nephrite China ‘T'omb jade 2.9309 14° 00’ 
83 Nephrite China Broken medallion 2.99546 13° OO Large part parallel 
£()] Nephrite China W ine-cup 2. 9497 6° 00! Readings approximate 
W Nephrite Turkistan Boulder fragment 3.0033 15° OO =) Large part parallel 
765 = Nephrite Incha Sword-guard 3.0783 15° 00! Be . 
OY Nephrite India ragment of worked piece 2.995] 11° 00 
280 Nephrite Siberia Adze 2.9673 16° 00’ 
LO4 Nephrite Siberia Boulder » OL38 La” Ou 
120 Nephrite Siberia Slab from boulder 3. OOTO 14° 00’ Large part apparently parallel; measurements 
uncertain owing to curved fibres 
28] Nephrite Siberia? Hatchet 3.0076 11° OO Large part parallel; readings approximate only 
2355 Nephrite Siberia ? Knife ‘ O150 OO- OO! Apparently 9 |] parallel ; extinctions hol sharp 
182. Nephrite Switzerland Hatchet 3.0118 14° 00’ | Largely parallel 
LDS Nephrite Switzerland 4 2.9035 13° OO Mainly parallel 
2 OD Nephrite Switzerland Knife >. 0087 S° OOF Measurements approximate 
LSU Nephrite Switzerland Hatchet >. 0034 QO- OO! lixtinetion is parallel with the fibres 
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Il. TABLE OF OBSERVED EXTINCTION ANGLES (Continued) 
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183 | Nephrite | Switzerlar aoe ee 5 gee Lops | 
ci | L W ava ] land Hat chet yal S50 ()() WU) Apparently parallel, bit Impossible to make 200d 
Pe Age measurements 
14+] Nephrite Jordansmiih] Crude fragment 9 O45] 15° 30’ 
924 Tanhrite. | Rritich Calman: Whig. 8.-noor rine 
234 Nephrite British Columbia Chisel 2.998% 12° 00 Large part parallel 
lo3 | Nephrite Alaska Crude fragment 2.9487 00° 00’ — Measurable fibres all parallel 
iRat Nephrite A lask: 7 rr 2 ar peat F | 
ephrite Alaska 2.9604 ? section too thick and too finely fibrous to afford 
readings of any value 
L60 Nephrite New Zealand Slab 3.01038 15° 00’ A good deal is parallel 
IOC rife ho Lip Ue aeeg ae ; itn fae a oa em rularte a2 a tea 
299 Nephrite New Zealand Boulder fragment 3.0000 15° 00 Finer fibres mainly parallel 
* uD lawn 7 , | avr F wale “a 4  ¥ che =a eer : ; 
162 Nephrit New Zealand 3.0122 15° 00 Headings approximate 
IC 4! hi ito i j hy Ve wlan =e 4 ya ae F > . 
“89 | Nephrite New Caledonia AXe 2.9811 Is" 00° Large part parallel; measurements uncertain 


owing to curving of fibres 


STRUCTURE 


REFERENCE has already been made to the fact that both jadeite and nephrite are known only as massive age're- 
gates of crystalline particles, and never as complete crystal individuals. The structure of these agvoregates 
varies considerably, and presents some characters which are peculiar to one or the other mineral: but in far 
the greater number of cases the grain of the mass is too fine to permit of the recognition of the character of 
the individuals composing it by the unaided eye or even with the assistance of a lens. In such eases it is 
necessary to have recourse to the microscope, studying the structure in thin section. The paper by Pro- 
fessor Iddings on the Microscopical Petrography of Jade, which follows, treats in full of the characters thus 
observed, which are among the most important means of distinguishing between the jade minerals, and 
throws a flood of light on the origin and history of both jadeite and nephrite. 

The macroscopic structural features are more readily observed and may be dismissed with a much 
briefer treatment. 

Jadeite-—The structure of jadeite is either granular or fibrous, the former being the more characteristic. 
lt may be studied to the best advantage in such thin, translucent, highly polished objects as the bowls, cups, 
and plates which are so abundantly represented in the Collection. On holding such a specimen against a 
light, each crystal composing it stands out from its neighbors quite sharply, owing to the fact that the light 
strikes the surface and cleavages of each one at a different angle, giving each a slightly different appearance. 
hus examined, we see that the individual grains are sometimes of prismatic shape—that is, with one diam- 
eter much longer than the others; sometimes equidimensional, with diameters up to three millimetres in 
exceptional cases such as No. 41. 

Generally the grains interlock at thei edges, the boundary between any two being jagged and irregular 
in the extreme. In very rare cases, however, as in No. 51, already referred to by Professor Penfield, the 
individual grams of jadeite do not come into Immediate contact, but each has developed its own crystal 
boundaries, and the complete crystals are cemented by a small amount of an undetermined interstitial 
mineral. 

[In those specimens in which the grains are prismatic the prisms are more or less interwoven and often 
curved; when the prismatic development is so pronounced that the individuals become fibrous, the structure 
is best described as felted, since the fibres intermingile in the most contused manner; at the same time the 
erain becomes finer, so that the eye cannot readily separate the particles. 

In the eranular jadeites the grain varies, even in parts of the same specimen, from the coarsest to the 


finest, patches of large eranules often occurring’ like “eyes” in a fine-grained mass. 
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A rather fine granular structure of very uniform character is the ordinary and typical structure for 
jadeite ; distinctly fibrous specimens, in which the grain is coarse enough to be distinguished even with the 
lens, being so rare as to be noteworthy. The beads, No. 44, show this latter character well. 

Nephrite—The structure of nephrite is characteristically fibrous and of such fine grain that the individual 
fibres are but rarely visible except under the microscope. The fibres are arranged in the aggregate in 
many ways: parallel to one another over considerable areas, tufted or in fan-shaped groups, or curved, 
twisted, interlocked, and felted in most intricate fashion. But all these arrangements of fibres are visible 
under the microscope only, and the coarser visible structures are due to groups of fibres, although dependent 
largely for their origin on the intimate internal structure. 

The visible structures are of several distinct types. A marked bedded or slaty structure results from the 
parallelism of the fibres in distinct layers, adjacent layers having a different direction of the fibres. Asa 
consequence of this structure the mass can be cut more easily along the plane of the ‘*‘ bedding” than 
across it; and it is a noticeable fact that in art objects the artist eenerally arranges his designs so that the 
principal cutting will be across this bedding, thus making the object stronger and more enduring’; and in 
the making of cylinders and vases from which a central core is to be removed by the use of a cylindrical 
drill, the core can be more readily broken out or detached from the mass. ‘he same is true of the prehis- 
toric workman, many of the objects left by him showing that the flat sides are parallel with the bedding 
of the material because the fashioning of the celt or other object was not only more easily done in this way, 
but the workman was surer of success in the operation. 

A sinewy or hornlike appearance is extremely common and characteristic in nephrite, being visible on 
both rough and polished surfaces. It seems to be due to the grouping of fibres in tufted or fan-shaped 
bundles, sometimes of considerable size and separated from one another by indistinct parting surfaces which 
are often curved into irregular forms. 

An apparent granular structure in some nephrites is shown to be due generally to the alteration of origi- 
nal jadeite to nephrite, each relatively larger granule of jadeite becoming a mass of interwoven fibres which 
retains some of its individuality. The great significance of this alteration is fully treated in the following 
section on the microstructure of jade. 

A peculiar type of nephrite which markedly differs from the normal in its appearance is that termed by 
collectors puddingstone jade. By transmitted light specimens of this variety show nodular areas, varying 
from the size of a pin up to two inches across, of a golden-yellow nephrite cemented together by a dark olive- 
oreen variety of the same mineral which occasionally has brighter grass-green streaks. ‘his apparent 
nodular structure is evidently due simply to color differences, the result probably of alterations in the state 
of oxidation of the iron in the mineral, progressing’ from numerous isolated centres. While therefore not 
strictly a structural modification of nephrite, the variety is so distinct as to be held worthy of more than 
passing notice. The specimens in this Collection which illustrate this peculiar feature are Nos. 418, 414, 
664, 674, and 683. 

The compact texture and the extraordinary toughness of both jadeite and nephrite are clearly due directly 
to the character of thei structure, the intimate intergrowth of their constituent particles, whether fibrous 
or granular, producing a similar result in these respects. But the fibrous nature of the nephrite substance 


gives it properties of cohesion altogether superior to those of jadeite, as will be shown later. 


MICROSCOPICAL PETROGRAPHY OF JADE 


THE microscopical study of the jade in the Collection was made upon one hundred and ninety-two thin sec- 
tions, which were prepared from pieces sawn from the jade objects, and represent one hundred and five differ- 
ent specimens. Of these, twenty-three are jadeite, and the remainder nephrite; a number consisting of both 
minerals. ‘lhe microscopical investigation was undertaken by Professor J. P. Idding’s as a purely petro- 
oraphical study, without reference to ethnological theories, and without knowledge as to the localities from 


which the specimens were collected. The results are, therefore. independent of any preconceived ideas 


is 


i 


. 
we ite yl dl ge Pe a et ee 
= ? J :, 


=" 





No. 641 
DRAGON AND PHENIX VASE 
(Lung Féng Ping) 
Chien-lung (1736-95) 


Nephrite 





Nt et oP PR 8 ew PT THES WE * Fe. ORE RE ET WT 











q 
4 
| 
s) 
| 
| 
ui 
il 
i 
" 
J 
he 
q Z J 
' a J 
= = 
5 . : " F i y. 
f — - i — = _— = — 7 
—_ i 





SYSTEMATIC DESCRIPTION OF THIN SECTIONS OF JADE 87 


regarding the source of the material. With the exception of a specimen of jadeite containing microscopic 
garnets, from Lake Neuchatel, all the specimens examined are so related petrographically that they might 
have been parts of one and the same mass of rock. Nevertheless, it must not be forgotten that rocks 
which ave identical mineralogically and chemically occur in widely distant parts of the earth. 

Lhe pure jadeite specimens consist of precisely similar pale-green pyroxene, which is almost colorless in 
thin section. The slight variations in size of grain are only such as often occur in different parts of one 
rock mass. 

he coarser-erained forms that are microscopically alike are from China (Nos. 41, 48, 496), and from 
Burma (No. 16 and possibly No. 4); while another form from Burma (No. 14) and one from Mexico (No. 
219) differ only slightly from these. Other jadeites from China and Burma are identical with one another 
and are somewhat finer-grained (Nos. 9, 24, 26, 32, 42, 44, 362, 485, 490, 497). 

A review of the specimens of nephrite shows that those varieties exhibiting most clearly the metamor- 
phism of jadeite into nephrite come from China. Microscopically identical nephrites, consisting of confused 


AO 


ggregations of amphibole fibres, having a faint suggestion of the patches derived from previous jadeite come 
from HMastern Siberia (No. 280), Lake Constance (No. 198), China (Nos. 82, 83, 99, 401), New Zealand 
(No. 299), British Columbia or Alaska (No. 234), and China or possibly from India (No. 648). Nephrites 
that are microscopically alike in being’ composed of parallel fibres, that are sometimes curved, are from 
Siberia (No, 283), New Zealand (Nos. 160, 162), India (No. 59), and Lake Neuchatel (Nos. 182, 183). An- 
other group that have like microscopical structure includes specimens from New Caledonia (No. 289), 
Siberia (No. 120), Irkutsk, Siberia (No. 104), India (Nos. 648, 765), and China (No. 336). 


Hrom these examples it is evident that varieties of jade from widely distant parts of the earth, when 


studied in thin sections, are in some cases identical, even to the most microscopic detail. But it is to 


be remarked that the pronounced differences in shades of color that characterize different specimens of 


jade when studied in mass, disappear almost completely when the jade is cut into sections 0.001 of an 


inch in thickness. When the color is intense in the mass it may be recognized as slight coloring of 


the almost colorless minerals; but less pronounced variations of color are not distinguished in the thin 
sections. 

It is also to be noted that jade from some countries varies in its composition and microstructure from 
jadeite to fibrous nephrite; similar variations occurring in different countries. 

The following’ is a systematic description of the thin sections studied microscopically. ‘They are arranged 
without regard to locality, but according to their mineralogical composition and microstructure. ‘The jade- 
ites are described first, and then the transitional modifications that demonstrate the metamorphism of the 
jadeite into nephrite. ‘Then the more and more fibrous varieties of nephrite. Owing: to the microscopical 
identity of some of the specimens, certain of them are classed together and described at one time. 

The photomicrographs which illustrate this part of the work were taken with oxyhydrogen zircon light 
on orthochromatic plates, using a yellow screen. They nearly all represent the appearance of the thin sec- 
tions of jade as seen in plane polarized light between crossed nicols, and have a magnification of sixty 
diameters. 

The sections which exhibit most plainly the true character of the pyroxene mineral or jadeite are those 
made from No. 4. The thin section, 0.022 millimetre thick, is transparent in part, and partly greenish-white. 
Under the microscope the rock is seen to consist of an aggregation of irregularly shaped crystals of nearly 
colorless pyroxene with many cracks. The cracks follow the outlines of the crystals, the prismatic cleavage, 
and a transverse parting, probably basal. In places the pyroxene crystals become long prisms, and le at 
all angles in the section; sometimes being grouped in fan-like aggregates or bundles. In several places 
they lie embedded in a colorless mineral, which acts as a matrix for the pyroxene crystals. In these places 
they have sharply defined crystal forms. The long prisms are well developed in the prismatic zone, and 
have the orthopinacoid (100) and unit prisms (110); and sometimes the clinopinacoid (010) less pronounced. 
Thus they are sometimes flattened parallel to the orthopinacoid. ‘Terminal planes were not observed. 
Cross-sections exhibit distinct prismatic cleavage. The form of the crystals is similar to that of vegirite, 


from which this pyroxene differs by being colorless in thin sections. Cross-sections exhibit the emergence 
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of an optic axis when examined in convergent polarized light. Longitudinal sections yield a maximum 
angle of extinction of about thirty-five degrees. Hence the angle between the optic axes is about seventy 
degrees. Longitudinal sections that have been cut nearly perpendicular to an optic axis exhibit the plane 
of the optic axes parallel to the side of the prism, indicating a monosymmetric crystal. One of these crystal 
sections also exhibits narrow lamellz, parallel to the sides of the prism, which appear to be the result of 
twinning parallel to the orthopinacoid. ‘They also exhibit a transverse parting nearly at right angles to 
the prism. 

These crystals, magnified sixty diameters, are shown In photomicrographs Nos. 4a and 4b in the accom- 
panying Plate A. Several small cross-sections are seen. ‘The matrix appears as a uniformly gray mineral. 
Photomicrograph No. 4c in the same plate shows the granular portion of the same rock magnified the same 
amount. It consists wholly of colorless jadeite, and was photographed in polarized hght between crossed 
nicols. In photomicrograph No. 4a the nicols were nearly parallel. 

The colorless mineral acts as a cement or matrix for the jJadeite prisms, and appears to consist of rela- 
tively large individuals, not an aggregate of small ones. It has a low index of refraction, and very low 
double refractory. In places it is twinned in polysynthetic lamelle, making ninety degrees with one an- 
other. The exact nature of this mineral is not determinable by optical means alone. It 1s possibly analcite ; 
this is further indicated by the chemical analysis. 

The coarsest-erained variety examined is No. 41. It is an aggregate of colorless jadeite crystals that can 
be seen without the aid of a lens; the largest crystals being three millimetres long. ‘The size of the crystals 
varies greatly, from that just mentioned to microscopic dimensions. ‘he large and small crystals are inti- 
mately mingled without any definite arrangement, or any suggestion of a porphyritic structure. ‘The sec- 
tions of some of the large crystals are nearly free from cleavage cracks, while others are crowded with them. 
The section is about 0.055 millimetre thick, and the polarization colors are brilliant, ranging: into yellows and 
reds of the second order. ‘his indicates a double retraction of about 0.019. Some of the crystals exhibit a 
sight undulatory extinction. Cross-sections show that the prismatic cleavage is perfect. ‘The substance of 
the jadeite is very pure and free from inclusions in most crystals; a few show minute specks that seem to be 
due to incipient decomposition, which results in the clouding of the crystals by particles that appear white 
by incident light. ‘These crystals are not twinned, and there are no other minerals present. The chemical 
analysis shows that the rock is ninety-eight per cent. pure jadeite. 

Another coarse-grained form is represented by the so-called galvanized or frosted specimem, No. 496. The 
crystals are about the size of the largest in that just described (No. 41), or three millimetres in diameter. There 
are fewer small crystals. Undulatory extinction is a pronounced characteristic. The rock has evidently 
been subjected to great straining forces. Large cross-sections with prismatic cleavage cracks resolve them- 
selves between crossed nicols into aggregates of jadeite with slightly different optical orientations. They 
break up into optical “fields” (Helder erscheinungen), and may be traversed by several lines indicating distinct 
ruptures. In some longitudinal sections this same mottling is very pronounced, in others it resembles more 
closely the curved mottling of bird’s-eye maple, so characteristic of mica-sections. The resemblance is 
often deceptive, but other characteristics prove the pyroxenic nature of the mineral. There has also been 
developed a delicate lamination which is plainly due to twinning in thin plates parallel to the orthopinacoid. 
The striations are sometimes straight, sometimes curved. There seems to be a second twinning inclined to 
the first, which produces less distinct striations. (This is most likely parallel to the basal plane.) ‘This 
appears to be connected to some extent with the mottled effect. In places the rock has been crushed and 
dragged, producing streaks of fine grains and particles of pyroxene, that have the same color, index of 
refraction, and double refraction as the large crystals. Here the pyroxene has been crushed to powder that 
has been compacted, and is indistinguishable by the unaided eye from the other parts of the rock, and 1s 
scarcely distinguishable from the larger crystals without the use of crossed nicols. The jadeite has been 
crushed by dynamic forces without having: the crystallographic character altered. The rock exhibits a par- 
tial dynamic metamorphism without any signs of chemical or mineralogical metamorphism. 

in another thin section of this same specimen (No. 496) the large jadeite crystals exhibit the same 


motthng between crossed nicols, and twin lamination whose curved forms bear a direct relation to the lines 
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of rupture in the rock, where fine lragments of jadeite, and brilliantly polarizing fibres of the same mineral, 
form veins through the rock and act as cement between the unbroken larger crystals. 

A rock of almost the same character is No. 43. It consists wholly of irregularly shaped crystals of color- 
less jadeite, averaging’ two millimetres in size, and exhibiting undulatory extinction and twinned lamination 
produced by dynamical stress. There is a small amount of crushed jadeite as cement. An incipient decom- 
position has clouded the central parts of some crystals to a slight extent. Another thin section of the same 


specimen exhibits more of the crushed jadeite, and some of the crystal erains are colored heht green and are 


faintly pleochroic between bluish-ereen and yellowish-green. The color is not related to any change in the 
interference phenomenon. Some of the larger crystals contain numerous fluid inclusions which are long’ and 
narrow and are arranged parallel to the axis of the crystal. Where these inclusions are crowded together 
there is a clouding similar to that already alluded to, suggesting that these fluid inclusions are secondary. 

A slightly different modification of the jadeite ageregate 1s found in No. 14. It consists of large and small 
irregular crystals of pyroxene, the small ones acting as a kind of cement in some parts of the rock. In other 
places there is an approach to an orderly arrangement of the crystals in several directions, the somewhat 
prismatic crystals appearing as though woven together. There are besides acicular microscopic prisms that 
traverse the rock in several directions; a number of the needles enclosed in one jadeite specimen. being: par- 
allel to one another. ‘These needles are colorless amphibole or actinolite. They have a lower index of 
refraction than that of the pyroxene. Some of the jadeite crystals are colored green, as in the specimen 
just described (No. 48). 

Number 16 is coarsely granular jadeite, apparently all the same mineral. Nothing but jadeite seems to 
be present. 

Numbers 9, 24, 26, and 32 are alike in being very pure jadeite, almost entirely free from inclusions of other 
material. ‘hey consist of irregularly shaped anhedrons of colorless jadeite, varying in size from a diameter 
of one millimetre to minute microscopic grains. ‘The grain is not uniform throughout the material, and in 
No, 2+ there are prismatic forms and a somewhat parallel arrangement of the prisms. Pyroxene prismatic 
cleavage 18 pronounced, and extinction angles were measured as high as 32° and 40°. In No. 24 the cross- 
section of a microscopic prism shows the presence of the unit prism and orthopinacoid in nearly equal de- 
velopment. ‘The cloudy-white color of the specimen is due to microscopic cracks and minute particles 
whose character 1s not determimable. In No. 9 there is a small amount of green mineral in fine-grained 
averegation, Somewhat fibrous. It is pleochroic from green to yellow, and has a lower refraction than jade- 
ite. It is the same mineral that occurs in No. 20, which is amphibole nephrite. 

Number +85 presents a somewhat laminated modification, in which the crystals of jadeite are all quite 
small, erading to microscopic; the longest crystal being about 0.8 millimetre. ‘Che lamination is due to the 
nearly parallel arrangement of some prisms, and to the alternation of layers of coarser and finer grains. 
The rock is very fresh and pure, without other constituent minerals, and there 1s little or no sign of decom- 
position or alteration by dynamic forces. Another section of No. 485 shows small aggregates of secondary 
inclusions as clouding’ in the centre of some of the crystals. 

Numbers 42 and 490 are almost identical with the one last deseribed (No, 485) in size of crystals, and to a 


less extent in the degree of lamination. ‘There is a shght central clouding in some crystals, and a small 
amount of crushing. They are wholly jadeite without other minerals. 

Number 497 is quite the same as the last specimens in size and aggregation of jadeite crystals, but there 
are scattered patches with very irregular outline of another mineral. ‘he irregular outline is caused by 


the projection into this mineral of crystals of jadeite as though into a cavity. In some cases the rare mineral 


is crowded with minute crystals of jadeite. Im each patch the mineral constitutes one individual with one 
orientation: sometimes two occur together. It is colorless, with much lower refraction than that of the 
pyroxene, and with moderate double refraction. ‘Che same mineral occurs in other specimens of jadeite 
packs Its exact mineralogical nature was not made out, but it Is probably albite. 

Number 362 is quite the same in composition as the last, but the jadeite crystals are more lath-shaped, 


with jagged outline and somewhat parallel arrangement. In places they are very minute, and carry large 
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crystals of jadeite, with no optical distortion ; that is, with evidence of having’ been strained. ‘Lhey ar 
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clouded at the centre. Parts of the rock show signs of having been crushed and dragged. ‘There is a very 


small amount of the colorless mineral, which is supposed to be albite. 


Number 7 is a comparatively coarse-grained ageregation of jadeite crystals, the larger of which are 0.6 
millimetre in diameter. The rock is colorless in thin section, with small spots of clouded material which is 
orayish-white in incident light. It is almost wholly jadeite, the clouded matter being indeterminable and 
presumably the beginning’s of decomposition. ‘The orains Or anhedrons of jadeite are irregular in shape,— 
that is, allotriomorphic,—and are of various sizes. In some cases the prismatic cleavage is distinct. Areas 
that appear as one crystal often prove to be compounded of many individuals when seen between crossed 
nicols. The variations in grain and the curving of some cleavage lines, the mottling of the larger crystals 
when viewed between crossed nicols indicating strains and the first stages of granulation, together with the 
streaked arrangement of the smaller anhedrons, prove that the rock has been subject to forces that have 
crushed it to some extent. In places there are patches of a colorless mineral with lower index of refraction 
than that of jadeite, and with the double refraction and polysynthetic twinning of plagioclase feldspar. It 
acts as a matrix in which small prisms of jadeite lie at all positions, and against which the jadeite is auto- 
morphic. It exhibits no signs of alteration, whether of decomposition or of crushing. These facts point to 
its being of later origin than the dynamic metamorphism of the rock. But the areas of feldspar are so small 
that the evidence is not conclusive, and they may possibly have been formed when the jadeite crystallized. 
They certainly formed after the adjacent and enclosed jadeite crystallized. The feldspar probably has the 
composition Ab, An,; that is, oligoclase-albite. 

A more fibrous modification of the jadeite is found in No. 44, which might almost be mistaken for fibrous 
amphibole. But some of the more compact crystals are seen in cross-section with pyroxenic prismatic cleay- 


age, and the whole mass is clearly the same kind of mineral, having the same index of refraction. It appears 


as though rather large compact crystals of jadeite had been changed into groups of nearly parallel prisms of 
the same mineral. ‘These are bent in various directions and grade into fine grains of jadeite. In this case, 
as in that of some of the coarse-grained rocks, dynamical action has changed the form of the pyroxene with- 
out altering its mineralogical character. 

Number 51 is almost pure jadeite. In thin section the specimen is almost colorless, with a whitish ting’. 
It is traversed by numerous irregular cracks, as though the rock had been subjected to crushing. There are 
minute colorless veins crossing the section independent of the cracks. ‘They are made up of larger crystals 
of the same mineral as the mass of the specimen. ‘The whole is an aggregation of irregularly shaped crystals 


“© 


of jadeite. They do not exhibit crystallographic outlines, and vary in size, the majority being very minute. 
The substance of the jadeite 1s colorless and exhibits the usual cleavage and optical properties. There are 
scattered through it microscopically small opaque specks, usually with irregular outline, whose exact charac- 
ter is indeterminable. ‘They are most probably magnetite. There are also small crystals of a colorless mineral, 
with index of refraction shghtly higher than that of the surrounding jadeite, and having: a double refraction 
about half as great as that of jadeite. Its outline in cross-section is square and eight-sided like that of a 
pyroxene. In longitudinal section it is rectangular, as though bounded by prism and basal plane. It appears 
to be either a tetragonal or orthorhombic mineral, having the axis of greatest elasticity parallel to the length 
of the prism. It is so filled with inclusions of jadeite that eood interference figures were not obtained, 
hence its umaxial or biaxial character could not be determined. It is therefore not possible to state its 
mineral character. ‘The most probable assumption is that it is andalusite. Its quantity is not large, so that 
its presence does not materially affect the character of the rock, which is an almost pure jacdeite. 

Number 219 is an aggregate of small jadeite crystals with a few larger ones of irregular shape. ‘The mass 
is streaked with ereenish, dark-colored specks, which appear under the microscope as Opaque particles 
crowded together i the larger jadeite crystals as products of alteration. Parts of the jadeite grains are 


colored pale green. In places the jadeite crystals are erouped in fan-like agvereeates of radiating’ prisms. 
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Cross-sections of these exhibit the characteristic prismatic cleavage, ‘These crudely spherulitic agerecates 
occur in bands grading into small-erained layers. There are rather numerous patches of the colorless mineral 
(? albite), and somewhat lenticular crystals about 0.8 millimetre lone, and smaller. They are strongly pleo- 


chroic with amphibole cleavage. Cross-sections show the orthopinacoid (100) strongly de veloped, besides the 


OCCURRENCE OF JADEITE AND ALBITE IN INTIMATE ASSOCIATION QI] 


unit prism faces (110). The colors are dark bluish-green to pale yellow. Longitudinal sections were not 
observed. ‘The colors of this amphibole suggest an impure glaucophane. 

Number 303 consists of irregularly shaped crystals of jadeite scattered through albite, which form inter- 
locking crystals of variable size; some individuals enclosing a number of crystals of jadeite. The substance 
of albite 1s very pure and fresh, and exhibits a characteristic cleavage and optical properties. ‘Twinning: in 
polysynthetic lamellz is developed to only a slight extent. Many crystals are not twinned. It would appear 
as though both minerals crystallized at one time. Their intimate association is interesting’ because of their 
chemical relation, jadeite being: a metasilicate of alumina and soda. while albite is a polysilicate of alumina 
and soda. ‘They might have formed from a mass too rich in silicate to form jadeite wholly, and too poor in 
silicate for albite to form singly. 

Number 449 proves very clearly the origin of the fibrous amphibole or nephrite which constitutes the 
remaming thin sections which were studied microscopically. The same thing is shown by several other 
specimens, but this one is perhaps the most conclusive. In thin section No. 449 is a microcrystalline to 
microcryptocrystalline agereeation of colorless fibres and flakes or scales, having a confused arrangement, 
which in places approaches a more definite grouping, in which the fibres lie in several directions. In each 
of these directions the fibres are approximately parallel and slightly curving, so that streaks or bands of fibres 
extinguish the ight synchronously between crossed nicols. The polarizing colors of these minute fibres are 
grays of the first order. ‘They grade into thicker and more compact crystals with higher interference 
colors. ‘These crystals exhibit distinct prismatic amphibole cleavage in cross-section, and are sometimes 
automorphic in the prism zone. 

Through this mass are scattered fragmentary crystals of colorless jadeite, like that forming the rocks just 
described. It 1s distinguished from the amphibole by its higher refraction, appearing to rise considerably 
above the body of the rock. Its double refraction is also higher. Its prismatic cleavage is also character- 
istic. A lamellar twinning’ is present, and in places is curved and apparently the result of strain. Border- 
ing and traversing’ the large jadeite crystals in seams is amphibole, sometimes oriented parallel to the jade- 
ite, Sometimes not. ‘he amphibole is compact in some cases and fibrous in others. ‘The transition is into 
compact amphibole, which frays out into curved fibres at the ends. It is evident that the fibrous am- 
phibole composing this rock has been derived from colorless pyroxene or jadeite, remnants of which still 
exist in the rock. Another section of this rock shows the same microstructure, but none of the pyroxene 
remnants. Still another section of the same rock shows patches of fibres, most of which extinguish at 
nearly one time. ‘These are banded by parallel lines of fibres with a different orientation. ‘These patches 
represent the extent of jadeite crystals that were twinned in the usual manner, each crystal having been 
altered to a mass of amphibole fibres, most of which are parallel to one another, a part lying at various an- 
eles. ‘The chemical analysis shows ten per centum of jadeite to have been present in the material analyzed. 

In No. 18 the prisms are acicular and fibrous. There is more of an approach to streaked or parallel fibrous 
structure, though the needles cross one another at various angles. ‘This structure 1s shown in the photo- 
micrographs numbered 18 in Plates B and C. The amphibole has a pale-green color in thin section, the 
crystals being: pleochroic,—yellowish-green parallel to the prism axis and bluish-green at nearly right angles. 
It is a mixture of jadeite and amphibole in the proportion of three to two, and consists of very minute fibres 
with a preponderating parallel arrangement, producing a more or less pronounced fibration or lamination in 
the rock. The chemical analysis shows that the specimen is a mixture of jadeite and amphibole rich in 
soda and magnesia. 

A very good example of this alteration is Shown in a thin section from No. 3380, which has been photo- 
eraphed (Plate A). In the illustration the colorless jadeite appears dark, and the delicate twin striations are 


clearly seen. The jadeite in this rock is highly striated. 


A precisely similar case is found in No. 601, which is a mass of microscopic to submicroscopic fibres of 


amphibole, with occasional larger compact crystals. Scattered through the mass are small fragments ol 


colorless jadeite, as in the previous case. The alteration has gone farther, and only a little jadeite remains. 
Another example of amphibole alteration is found in one thin section of No. 328. It is a confused agere- 


cate of amphibole fibres, which. on account of the thickness of the rock sections, exhibit rather high inter- 
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ference colors. The index of refraction, however, is that of amphibole. ‘here is a curved parting to the 
mass, and the appearance of rounded aggregates of colorless material In a gray matrix. ‘This suggests the 
erain of the original pyroxene rock. A few fragments of colorless jadeite remain, aS In No. 601. There 
are a few curved and distorted microscopic crystals of colorless mica or muscovite. ‘T'he other section 
of No. 328 might be described as a jadeite consisting almost wholly of jadeite, with few individuals of a 
colorless indeterminable mineral. 

Number 97 presents the same conditions as the foregoing. A few fragments of jadeite remain; the mass 
of the rock consisting of amphibole fibres, that in places reach the size of compact crystals. 

Number 322 is the same, with a small amount of colorless jadeite In fan-shaped aggregates. These are 
shown in the photomicrograph (Plate A), the lighter gray portions being amphibole fibres. 

Number 317 consists of minutely fibrous amphibole, and considerable compact amphibole in irregularly 
shaped crystals, in clusters and streaks through the rock. This is shown in the photomicrograph (Plate C), 
There are also remnants of small jadeite crystals in aggregations and streaks, and sometimes in spherulitic 
clusters, as in No. 322. The irregular and jagged outline of the pyroxene grains is exactly the same in 
both these thin sections. 

Number 523 presents an instance in which the relation between the colorless pyroxene or jadeite and the 
equally colorless amphibole is not so evident. The rock consists of microscopic prisms and shorter crystals 
of pyroxene in an irregular aggregation, together with larger crystals of compact amphibole. The outline 
of the amphibole is determined by the adjacent pyroxene crystals. The two are distinguished by their 
optical characteristics and prismatic cleavage. ‘The prisms of pyroxene are bounded in the prism zone by 
the faces of the unit prism, yielding nearly square cross-sections. ‘The prisms penetrate the larger crystals 
of amphibole, and lie enclosed in them in all directions. In some cases the acicular prisms of pyroxene are 
located on both sides of a fracture line in the amphibole, or along the boundary between two amphibole 
crystals. ‘The two minerals appear to be nearly contemporaneous crystallizations; the pyroxene being 
somewhat the earher. ‘he amphibole is not fibrous and does not seem to have resulted from the alteration 
of pyroxene. It is, however, quite the same in appearance as the compact amphibole, which is secondary. 
Its exact origin in this case is doubtful. The structure is very well shown in the photomicrograph (Plate 

3). ‘he nearly square cross-section of pyroxene, the prismatic sections, and acicular crystals of the same 
mineral can be seen in the broader areas of the compact amphibole. In places there is a green color which 
occurs both in the jadeite and the amphibole. They are slightly pleochroic, as in other cases already 
noted. 

The microstructure of No. 581 is clearly the result of amphibolic alteration of jadeite. The rock consists 
of microcrystalline to microcryptocrystalline aggregation of fibres of colorless amphibole that extinguish light 
between crossed nicols in irregular patches, some of which are banded in parallel lines. These patches cor- 
respond to the originally twinned pyroxene. In places the amphibole is in compact crystals. There is a 
curved fibration in one direction through the rock, along which it has cracked. A few small clouded spots 
appear to be impure muscovite. The rock is a nephrite. 

This is also the microstructure of No. 351, except that the patches are larger, showing that the original 
rock was a coarser-erained jadeite. There is also a mottling similar in size to that noticed in the large 
crystals of jadeite, where it was the result of strain (compare with jadeite No. 496). This and all of the 
succeeding specimens are nephrite. 

Number 81 has exactly the same microstructure and composition as No. 351. 

The same is true of No. 630. The once coarse-erained ageregate of pyroxene crystals is perfectly mapped 
out by the patches of similarly oriented amphibole fibres arranged in a direction corresponding to the 
twinned positions of the pyroxene lamelle. 

Number 96 shows the same structure on a larger scale. There are similar mottled patches. But the 
mottling 1s so coarse that the details of its structure can be seen. It consists of fan-like bundles of fibres 
crossing one another in two or more directions, sometimes producing spherulitic aggregates, with four long 
ams. In other places the fibres are arranged in lines of lenticular or spindle-shaped bundles, which produce 
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curving lines. Between the latter are fibres in other orientations, probably bundles seen in cross-section. 
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No. 71B No. (1C 
Nephrite Nephrite 
Turkistan Turkistan 
No. 71 A No. 141 
Nephrite Nephrite 
Turkistan Jordansmiihl, Silesia 
No. 18 A No. 523 
Jadeite Jadeite 
Burma China (?) 
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This appears to be the same structure that produces the mottling in the finer-erained forms, but it is not so 
easily analyzed in those cases, because of the difficulty of getting sections thin enough. 

Number 84 is the same as No. 630 in all respects. In one place there is a banding of the fibres as 


though there had been a dragging of the material in that direction. 
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Ihe long streaks of parallel fibres are more marked in No. 104, which is otherwise like the previous sec- 


tions. Its microstructure is shown in the photomicrograph (Plate C). 


he 


A transition from the patchy structure shown by the last few sections into a uniform ageregation of 


minute fibres is seen in No. 443. The two structures are parts of the same rock. In the finer-grained por- 
tion are groups of compact amphiboles yielding: fan-shaped sections. 

Number 331 belongs to this class of rocks, and is nearly identical with those just described, except that 
there are areas of fibres that are almost wholly parallel, so that they approach closely to compact amphibole. 
This structure is shown in the photomicrograph (Plate C). 

Numbers 20 and 22 are nephrite with an intense emerald-green mineral in irregular patches and spots. 
The sections differ somewhat in texture. No. 20 consists of bladed, prismatic, and irregularly shaped anhe- 
drons, in places with parallel arrangement. Some crystals are colorless, others pale green, others intense 
briuant green. In size they vary from anhedrons about one millimetre in diameter to microscopically 
minute particles. The more strongly colored crystals have higher refraction, and in places exhibit aggregate 
polarization. The colors of the different crystals vary in shade, but are of like tone, with marked pleochro- 
ism from emerald-green to greenish-yellow and yellow. The paler crystals are undoubtedly amphibole, as is 
shown by the prismatic cleavage. But the strongly colored mineral differs somewhat optically from most 
amphiboles; however, it is referred to amphibole provisionally, and may be a variety not yet described. 


No. 22 contains more colorless amphibole. Before the blowpipe both specimens gave reactions for chromium. 


Phe remaiming thin sections of nephrite exhibit many instances of exactly similar microstructure and of 


identical mineral composition. They may be described in groups, which differ from one another only in 


shieht modifications in the arrangement of the amphibole fibres. In all of them there is little or no trace of 


the original granular pyroxene rock. But all the structures have been observed in direct connection with 
others that exhibit the evidence of their origin, or that still contain fragments of pyroxene. So that it is 
reasonable to assume that all of the nephrite studied in this Collection has been formed by the amphibolical 
alteration of colorless pyroxene or jadeite. 

In the following thin sections—Nos. 82, 83, 99, 198, 234, 280, 299, 401, 645 —there 1s sometimes a faint 
sugeestion of the patches derived from previous pyroxene, but the amphibole fibres are in a confused aggre- 
eation, with occasionally longer streaks of nearly parallel fibres. In the case of No. 198 there 1s a yellowish 
stain in part of the section, which seems to be occasioned by hydrous oxide of iron. A brown mineral in 
another part of the same section is in thin plates, not definitely bounded by crystallographic planes. Its 
exact nature is uncertain, but it sugeests brown mica. 

Numbers 82 and 99, although differing in color in the specimens, are closely alike in thin section. ‘he 
texture in the large ereen slab (No. 99) varies from place to place, which may be seen on the back of the 
specimen; hence thin sections will vary according to the place from which they were cut. Some of it is 
extremely fine-grained; in places it is in patches of coarser grain. The two specimens consist of the same 
mineral and have almost identical specific gravity. Under the microscope the thin sections are also alike in 
being made up of minute scales and fibres of nephrite, through which are scattered, in No. 99, patches consist- 
ine of parallel fibres, sometimes curved, of the same mineral, nephrite; while in No. 82 there are occasional 
patches consisting of compact nephrite, not fibrous. ‘The difference 1s sieht and would not show im the 
specimen. 

Number 80 is one of this kind with rather more parallelism to the fibres in places, and with traces of the 
original pyroxenie grains in the arrangement of the fibres. Prismatic crystals of amphibole are more abun- 
dant. Thev lie in several directions. Sometimes.a number close to one another will have parallel orienta- 
tions which ave shown by the exact parallelism of a group of cross-sections of amphibole prisms. 

Number 531 is similar to the one last mentioned. 


The following thin sections —Nos. 120, 289, 836, 645, 765—are alike in haying a microstructure caused 


' 

q 

‘ 

| 

q 
at 





94 SPECIMENS CONTAINING NEPHRITE OR JADEITE IN COMBINATION 


by a nearly uniform mixture of amphibole fibres, which are in fan-shaped divergent clusters, sometimes 
approaching a spherulitic arrangement. No. 648 carries a few microscopic flakes of colorless mica. 

In No. 71 some of the bundles of fibres are longer and larger, and needles of compact amphibole are 
sparingly present. Three photomicrographs, Nos. 71a, 6, and c on Plate b, were made from thin sec- 
tions of this specimen. The bundles of fibres have several orientations, which can be seen in the illus- 

trations. 

In No. 141 the compact prisms of amphibole are much more numerous, and give the rock a more dis- 
tinctly marked microstructure, which is well shown i photomicrograph (Plate B). The prisms grade into 
fibres, are in nearly parallel groups, and cross one another in several directions. 

The following thin sections are nephrites consisting of very minute fibres with a preponderating: parallel 
arrangement, producing more or less fibration or lamination in the rock: 

In Nos. 89, 92, and 205 the delicate fibres are curved in several directions or extinguish hebt in irregular 
patches. There is a yellowish-brown tabular mineral, with six sides to some cryst als. ‘The same substance 
also occurs in minute particles. It appears to be a hydrous oxide of iron. 

Number 281 is one of this class of rocks, with somewhat larger fibres. ‘There are numerous crooked 
cracks parallel to the direction of fibration. 

Number 286 consists of very minute fibres and particles, with banded structure shown in photomicro- 
raph (Plate C); some bands being clouded, others transparent. ‘There are small opaque spots that are light 
ereen by incident light, and irregularly shaped crystals of a reddish-brown isotropic mineral, which is sur- 
rounded by a white opaque substance resembling leucoxene. It is probably perovskite. 


Number 153 is nephrite in an aggregation of extremely fine fibres that lie parallel to one another and 


have been bent into contorted and crenulated bands. There is some clouding of the material, which is white 
by incident light and yellowish by transmitted light. In places the fibres are less crinkled and the sub- 
stance is nearly transparent, and the double refraction is more uniform as shown by the interference colors, 
but there is some mottling. Throughout much of the section there is aggregate polarization indicating’ 
very minute confused fibres. The thin section cut across the fibres exhibits less crinkling and a less fibrous 
texture, and indicates that the fibres are flattened or bladed. ‘The nephrite is very free from inclusions of 
other minerals, and, as shown by the chemical analysis, is very pure nephrite, having the composition of 
tremolite with less than four per centum of ferrous oxide. 

Numbers 59, 159, 160, 162, 182, 183, and 285 have the fibres in parallel, and sometimes in curved arrange- 
ment, with a parallel or laminated structure strongly marked and accompanied by crooked cracks in most 
cases. ‘The rock appears to have been crushed or dragged, and the structure indicates a high degree of 
dynamic metamorphism. 

Number 155 is nephrite, consisting of confused fibres of amphibole, extremely minute, In some places 
crinkled and contorted, in other places in streaks of parallel fibres. It is traversed by short crooked cracks 
containing’ dark coloring matter. ‘The nephrite is stained yellow with streaks of brown. ‘The fibres are so 
minute that they overlie one another in the thin section and produce aggregate polarizations between 
crossed nicols. 

The most extreme case of this kind is found in No. 180; the fibres are almost perfectly parallel, with stri- 
ations that seem to be due to twinning parallel to the orthopinacoid. The structure resembles that of 
silicified wood in longitudinal section, and is shown in the photomicrograph (Plate C). 

Lhree specimens remain to be described which differ shghtly from those already treated, but which are 
nephrite or jadeite with other minerals in variable quantities: 

Number 177 is a jadeite, composed of very small, irregularly shaped crystals or grains of colorless jadeite 
and pale-green amphibole. ‘These have a crudely parallel orientation, producing a lamination or fibration of 
the mass, which is further emphasized by streaks of minute grains of an almost colorless mineral with high 
index of refraction and high double refraction. Some crystals of it are well developed and sharply defined, 
and appear in quadratic or tetragonal pyramids, with very short prisms in some cases. These characteristics 
are those of zircon, but its determination is questionable. There is also a little iron oxide, probably mag- 


netite, in irregularly shaped grains associated with the zircon. The oreen color of the amphibole 1s quite 
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CHARACTERISTICS OF NEPHRITE FROM VARIOUS LOCALITIES 95 


pronounced in some crystals, and in one instance is strong blue-green. The chemical analysis shows that 
the specimen consists of jadeite with sixteen per centum of nephrite. 

Number 172 is a rock of quite different composition, although consisting mainly of amphibole. The 
amphibole is in minute, irregularly shaped crystals, and some larger ones that exhibit distinct green color, 
with pleochroism trom yellowish- to | uish-green. In places the green amphibole occurs in distinct prismatic 
crystals, with the prism faces and cleavage well developed. Between these minute crystals is a colorless 


mineral, with lower refraction and low double retraction, of very pure substance sueeesting: juartz. It is 


Wholly allotriomorphic, or interstitial, acting as a cement for the other minerals. Though in very small 
areas, 1t 18 very widely scattered through the rock, and is present in considerable amount for an ACCESSOLy 
mineral. Scattered through the rock in much greater quantity are small particles of an almost colorless 
mineral whose form and optical properties correspond to those of clinozoisite. It constitutes about forty 
per centum of the rock. With it is associated a small amount of epidote, distinguished by its yellow 
color in thin sections. ‘here are small, irregularly shaped grains of lnehly refracting yellowish mineral, 
possibly titanite, with attached grains of magnetite. There are a few small crystals of colorless garnet. 

Number 188 is a fine-grained aggregate of colorless to pale-ereen jadeite crystals with a curving’ parallel 
arrangement of the more or less prismatic crystals. There are abundant colorless garnets about 0.15 to 
Y.50 millimetre in diameter, without distinct crystal outline. There is a subordinate amount of colorless 
mica-like mineral with the optical properties of pennine or clinochlore. There are also numerous minute 
grains of a yellow mineral with high refraction, which is probably sphene. ‘The structure of this rock is 


shown in the photomicrograph (Plate A), taken between crossed nicols. Consequently the garnets appear 
as black spots. 

since the above was written a number of thin sections of Huropean, Siberian, and Turkistan material 
have been examined. ‘The three thin sections Nos. 135, 138, and 140, representing nephrite from Jordans- 
muhl, Silesia, are almost identical. They consist of nephrite in fibres, flakes, and bladed crystals irregu- 
larly aggregated with larger crystals; in some cases broad and grading into the fibrous forms; in others, 
long acicular prisms. AI are the same kind of amphibole. Cross-sections of prisms show the character- 
istic amphibole cleavage, and prismatic faces modified by orthopinacoid and less pronounced clinopinacoid. 
here 1s a small amount of an opaque, black mineral, probably magnetite, also minute, microscopic brown 
particles included in the larger amphiboles. Another thin section of Jordansmiihl material (134a) is fibrous 
nephrite with very fine texture. ‘There are occasional small areas of a colorless mineral, apparently fibrous 
or in minute scales, haying larger refraction than nephrite, about the same double refraction as quartz, pos- 
sibly a little higher. It appears nearly uniaxial in some cases and distinctly biaxial in others, is optically 
positive, and is probably a chloritic mineral, most likely clnochlore. ‘Chere are also occasional spots formed 
of a cloud of opaque dot-like particles and some that are possibly magnetite. In thin sections of No. 134e 
the rock is transparent, and is seen to consist of an aggregation of microscopic scales and fibres in all posi- 
tions. A few larger patches of the same are also seen, and some scattered acicular crystals of colorless 
amphibole (nephrite), with characteristic cross-section and prismatic cleavage. ‘he refraction of all these 
forms of amphibole is alike. No chromite occurs in the sections. 

The three sections of nephrite from Reichenstein (Nos. 144, 146, 147) are of very simple character. No. 
146 consists of a fine-grained aggregation of minute anhedrons of amphibole with scattered microscopic 


orains of arsenopyrite. No. 147 is composed of more fibrous amphibole with schistose structure and con- 


siderable arsenopyrite in lenticular masses. No. [44 is an extremely fine fibrous and scaly aggregate of 


amphibole. 

Number 148, the Schwemsal nephrite, consists of minute flakes and fibres of amphibole in spherulitic bun- 
dles and patches. 

Four specimens from Siberia (Nos. 1238, 124, 125, 130) are alike in bemg nephrite. In thin section they 
are nearly colorless to pale green. No. 124 is mottled with grayish spots and is traversed by irregularly 
curved and sometimes fan-shaped cracks, There are afew opaque black spots. ‘The gray spots are cross- 
sections of amphibole crystals and prisms, exhibiting the characteristic cleavage. ‘Lhe texture 1s not uni- 


form. consistine: of radiatine: bundles of amphibole prisms and blades and a finer felt of the same mineral. 
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No. 125 is stained in places orange-yellow. ‘The texture is that of a fine felt of amphibole scales and blades, 
through which are scattered acicular crystals and curved prisms of colorless amphibole. These are often 
cracked across the prisms. The yellow staining appears to be a submicroscopic pigment. No. 123 consists 
of a fine felt of amphibole with streaks and patches of blades and bundles of somewhat larger crystals of the 
same mineral. 

Number 130 furnishes two sections with slightly different characters. One 1s a fine felt of amphibole 
flakes with coarser fan-like and felt-like aggregations of a micaceous mineral having the optical properties of 
a colorless chlorite, probably a variety of clinochlore, like that found in the Jordansmihl specimen No. 134a. 
The other section does not exhibit any of the chloritic mineral, but is a fine felt of amphibole with bun- 
dles of larger amphibole blades and crystals. 

Seven specimens of material from. Chinese 'Turkistan (Nos. 66¢e, 66n, 67, 68, 75, 75, 79) are also nephrite. 
No. 78 is a fine-grained felt of scales and fibres with streaks or veins of larger blades and crystals, nearly 
parallel to one another, lying across the veins. There are minute areas and streaks of the colorless 
clinochlore. There are besides a few opaque grains of a mineral dark reddish-brown in thin edges. The 
orains are much cracked and traversed by amphibole. ‘he mineral may be chromite, traces of chromium 
being found upon analysis. No. 68 shows signs of a former coarse-grained rock, presumably jadeite, from 
which the nephrite has been derived. Minute scales and fibres of amphibole are nearly parallel throughout 
areas corresponding to spaces once occupied by some coarse-grained aggregation of minerals. This pro- 
duces a mottled appearance in the section because of the diverse orientation of the different areas of parallel 
scales. ‘There are a few compact crystals of larger size scattered through the mass. No. 67 has an irreeu- 
lar texture, mostly extremely fine-grained, microcrystalline to microcryptocrystalline. In places there is 
spherulitic fibrous texture im areas suggesting former coarse-grained rock. ‘There are a few small crystals 
of muscovite, with bent lamine having: fibrous edges and intercalated lenses of amphibole. ‘There are some 
apatite crystals cracked and traversed by amphibole. both the muscovite and apatite appear to be rem- 
nants of a rock metamorphosed to nephrite. Patches with yellowish to opaque grains of highly refracting 
mineral are indeterminable. No. 79 is a fine felt of minute scales, some small patches with nearly parallel 
fibres suggesting former jadeite crystals. Numerous opaque microscopic crystals are arranged in streaks to 
some extent, and have a yellowish metallic lustre in sunlight. ‘Their form appears to be orthorhombic, and 
they may be marcasite or arsenopyrite. No. 73 has a somewhat variable texture: a fine felt of amphi- 
bole, with irregularly shaped areas in which the fibres have nearly parallel orientation. There is some 
cracked opaque mineral surrounded by a narrow zone of colorless clinochlore. 

Number 66¢ is nephrite composed of minute scales and fibres of colorless amphibole exhibiting areas 
with nearly parallel orientation of scales, suggesting the position of former pyroxene crystals from which 
the nephrite was formed. ‘There are scattered small bundles of colorless amphibole fibres, relatively 
long and delicate (asbestiform). In some cases the fibres cross one another in several directions, in others 
they torm fan-shaped bundles. 

Number 667 1s similar in its microscopical texture, being composed of scales or fibres of amphibole show- 
ine by areas of nearly parallelly oriented scales the position of former pyroxene crystals, the original rock 
having been a relatively coarse-grained one. The former grains of pyroxene are also indicated by shght 
differences in the amount of minute dust-like particles in different areas. Along the edge of one of the sec- 
tions there is some yellow coloring or staining, as there is in one of the sections of No. 66e. produced by 
minutely dendritic cloudy matter, the outline of the component parts of which is not distinguishable. It does 


not appreciably affect the optical behavior of the nephrite scales or fibres which it colors. 


LENACITY 


LHE great tenacity of jade has long been known as perhaps its most characteristic property. Lapidaries 


who are familiar with the jade group of minerals state that it requires several times more time to cut or 
carve a piece ol jadeite or nephrite than it does to eut or carve a Similar object from rock-ervstal or agate, 
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both harder than the nephrite form of jade; and its resistance to blows and pressure has frequently been 
proved by direct experiment. It is said that a stone battle-axe brought back by Columbus, when tried by 
Peter Martyr on a piece of iron, cut into the metal without injuring: the stone It is not definitely stated 
that the axe was of jade, but the results fit in well with the later and better authenticated experiments. 

In 1860 Krantz, the mineral-dealer of Bonn, ha ving attempted unsuccessfully to break a large block with 
a Sledge-hammer, sent it to the Krupp Gun Works at Essen, where it was placed under a steam-hammer to 
be broken. The anvil on which it was placed was ruined, while the mass of nephrite remained unhurt. 
Later, the block was broken into many fragments by heating it to redness and then throwing it into water. 

A more scientific experiment was that made by Von Schlagintweit, the great Asiatic explorer, who has 
made us so familiar with jade and its occurrences in Chinese Turkistan. He selected a fine lieht-colored 
specinen of the best quality of nephrite, seventy cubic centimetres in volume, with two flat fracture faces. 


his was placed on an anvil within an upright tube, and on the exposed face of the specimen was placed a 


steel chisel, edge down, the blade measuring’ 2.5 centimetres by 0.1 millimetre thick. A cylindrical mass of 


iron weighing fifty kilogrammes was then allowed to fall upon the upper end of the chisel, through a dis- 
tance of thirty-five centimetres. Under this test the tenacity of the mineral was found to be so ereat that 
the edge of the chisel was turned, and a metallic mark resembling a wide lead-pencil mark was left on the 
surface of the nephrite, which was uninjured except that on the under side of the specimen, where it had 
rested on the anvil, three small initial protuberances had been somewhat bruised by the blow, as indicated 
by three white spots. 

In 1898 Professor Jaczewsky, who had discovered great beds of nephrite in Siberia (described by him in a 
later section of this work), made some preliminary tests which he kindly communicated to us. Two cubes 
of different kinds of Siberian nephrite were cut and submitted to a crushing test in the big Werder machine 
in the laboratory of the School of Bridges and Highways of Emperor Alexander I, at St. Petersburg, under 


the supervision of Mi. B. Vassenko. The results are here given: 


Number 1. Specific gravity 3.003, green nephrite, somewhat transparent at the edges, and showing traces of 


fissuration on its polished surface, was crushed under a pressure of 4222 kilogrammes to the 


Square centimetre = 60,050 pounds per square inch. 


Number 2. A perfectly black nephrite without fissures, specific @ravity 2.993. failed under a pressure of 
‘ a) “ ; 


((900 Kilogrammes to the square centimetre = 110,000 pounds per square inch. 
Both broke with a sharp report. 
in order to obtain the most scientific results in regard to the strength of both minerals, Mr. Bishop 
decided to sacrifice sufficient material for three series of resistance tests that should be, as far as possible, 


both exhaustive and authoritative. ‘These were: 


RESISTANCE TO IMPACT, 
. RESISTANCE TO COMPRESSION, and 


RESISTANCE 'TO TENSION. 


THE IMPACT EXPERIMENTS were conducted at the Ingimeering Laboratory of Harvard University, by Mr. 
Lovan Waller Page, of the Engineering Laboratory of Harvard University, now expert in charee of the 


Laboratory of Physical Tests, Division of Chemistry, Department of Agriculture, Washineton, D. C., and 


were made on half-inch cubes of carefully selected typical material from different localities : 


(1) Number 7. Jadeite from Burma; specific gravity, 3.6122; hardness, 7; color, light gray, with occa- 
sional green spots; remarkably homogeneous and compact. 
(2) Number 96. Nephrite boulder from China (probably of Turkistan origin); specific gravity, 2.9690; 
hardness, 6.5; color, sage-green, apparently very compact, with a tew spots of what seemed to be 
manganous oxide. 


Bastian. Culturlander des alten Amerika, 1878, I. 592, quoted in Meyer’s Jadeit und Nephrit Objecte, LI, 2. 
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(3) Number 162. Nephrite boulder from the Middle Island, New Zealand; specific gravity, 3.1022; hard- 
ness, 6.5; color, rich dark green. 

(4) Number 134a. Nephrite from Jordansmiihl, Silesia; specific gravity, 2.9040; hardness, 6.5; color, 
impure gray mottled with dark green, almost black; splintery, horny structure. 

(5) Number 130. Nephrite from Siberia; specific gravity, 2.9758; hardness, 6.5; color, dark olive-green 
with a patch of very light green and dark, almost black, irregular veinings; fracture splintery. 

(6) Number 78. Nephrite from Chinese Turkistan ; specific gravity, 2.9832; hardness, 6.5; color, sage- 
ereen with minute black specks; translucent, homogeneous, and compact, showing on the exterior 
reflections of sinewy veinings. 

(7) Number 67. Nephrite from Chinese 'Turkistan ; specific gravity, 2.9102; hardness, 6.5; color, white 
with light-greenish tint; tough, horny texture. 

(8) Number 79. Nephrite from Chinese Turkistan; specific gravity, 2.9168; hardness, 6.5; color, very 


dark gray, almost black; homogeneous and compact. 


His report is as follows: 


IMPACT TESTS ON JAD 


Ly finding out the possible range of the application and usefulness of any material in the arts, among the 
qualities most important to be determined is its power of resisting blows, or impact. The momentary 
stresses set up as a result of a blow will vary with the precise form of the stressed body and with the 
method of application of the blow. If the body is a right prism or cylinder, and is supported at the bottom, 
and the effect of the blow is distributed evenly over the whole of the upper suriace, the stresses set up will 
be purely compressive, of course, with the exception of the accompanying shearing stresses along planes 
inclined to the ends. If such a body is supported on top, and the blow coming: above is resisted by a yoke 
attached to the lower end of the body, the stresses set up will be chiefly tensile. If the body be in the form 
of a beam, and the blow applied anywhere between the two supports, there will be compressive, tensile, and 
shearing stresses. It is therefore necessary, in testing the resistance to impact offered by a body, to specity 
exactly the conditions under which the test 1s conducted. 

The standard impact test adopted in the engineering’ laboratory of Harvard University subjects the 
material to be tested to blows from a falling hammer, through an intervening plunger. ‘The power of 
resisting such treatment—that is, of sustaining’ 1t without fracture —1is evidence of a property which may 
be called ‘‘toughness.” This term is not altogether satistactory, for since there are two ways in which a 
body subjected to impact may resist fracture, there are two ways in which it may be interpreted. It may be 
a malleable material capable of considerable plastic or permanent deformation (as, for example, lead or cop- 
per), in which case the energy of the blow is used up in permanently deforming: it. Or it may be a sub- 
stance which permits a large elastic deformation, and has a high elastic limit; in which case considerable 
energy will be required to stress the material to that elastic limit. A material of this latter class, which is 
also capable of but sheht or no permanent deformation, is commonly called a brittle material. 

Jade appears to belong to the class of brittle substances which permit of no plastic deformation, and which 
consequently fracture when stressed to the elastic limit. The resistance to fracture offered by a cube of 
such a material 1s proportional to the maximum compressive stress and also to the accompanying: deflection. 
Hor such a material an expression for the resistance to impact can be readily found. 


—that is to say, the power of resisting 


Let #& be the energy of the blow causing fracture, Then R=K Pd ae | ere! 

: vain as fra li gt aioe a impact is proportional to the square of the 
/ the modulus of elasticity of the material, | : 

P the stress at the elastic lmit, which is also R i | ultimate COMpressive Stl’ess, and inversely 

the maximum compressive stress, Si eae as 
em: compressive stress, as the modulus of elasticity of the material. 

d the strain at the elastic limit, Therefore B Pe Pv 
Kevame consti: oa Path [his assumes that the blow is evenly dis- 





— tributed over the top surface of the test 
specimen. In actual practice, however, such ideal conditions are almost impossible to bring about; and if 


this is not the case, the blow will be received and its effect concentrated on a few hieh points on the recely- 


DESCRIPTION OF MACHINE USED IN IMPACT TEST ON JADE 99 


ing surface, with the result that the material will be unequally stressed in its different parts, and will break 
down. locally at the high points. As this would give conditions that could not be repeated at will, it is con- 
sidered undesirable to attempt to get uniform distribution of the stress, and an intentional concentration at 
the centre of the upper surface has been substituted. To effect this concentration an intervening’ plunger is 
used, the lower and bearing surface of which is spherical. ‘The stresses set up in the material as the result 
of a blow delivered through such a plunger are undoubtedly more complex than would be the case with a 
flat-end hammer or plunger; but as the object of the test is not to obtain physical constants, but to find 
comparative powers of resisting impact, that consideration is of small account ¢ mpared with the advantage 
of uniformity of conditions during the standard test. 


Uhese tests were made in the engineering laboratory of Harvard University. The machine used was one 


designed by the writer, which consists of a one-kilogramme hammer guided by two vertical rods. The 
hammer is raised by a screw, and can be dropped automatically from any desired height, and it falls on 
a plunger which rests on the test-cube. The lower and bearing surface of the plunger is spherical in shape, 
having a radius of one centimetre. The test-cube is adjusted so that the centre of its upper surface is tan- 
gent to the spherical end of the plunger, and the plunger is pressed firmly upon the cube by two spiral 
springs. The plunger is made of a very hard variety of steel, and its spherical end is tempered in the same 
manner as the point of an armor-piercing projectile, and it is bolted to a eross-head which is free to slide on 
two vertical guide-rods. The test-cube is held on the base of the machine by a device which prevents its 
moving when a blow is struck by the hammer, but in no way strengthens it. A small lever carrying: a brass 
pencil at its free end is connected with the side of the cross-head by a link-motion, arranged so that it gives 
a vertical movement to the pencil five times as great as the movement of the cross-head. The pencil presses 
against a drum, and its movement is recorded on a slip of silicated paper fastened thereon, and the drum is 
turned automatically through a small angle at each stroke of the hammer. In this way a record is obtained 
of the movement of the plunger at each blow of the hammer. 

When the hammer strikes the plunger, if the blow is within the elastic limit of the test-cube beneath it, 
the plunger recovers; if, however, the elastic limit is passed, the plunger stays at the point to which it is 
driven, and an automatic record is obtained on the drum showing: the behavior of the test-cube at each blow. 
he number of blows required to destroy a test-cube is generally used as a measure of its power of resisting 
impact, but the energy in centimetre-grammes of the destroying blow, or the total energy expended, does 
equally well. 

In the present tests twenty-two half-inch cubes of jade were employed, four from Burma, two from China. 
one trom New Zealand, three from Jordansmiihl, Silesia, three from Siberia, and nine of three distinct varie- 
ties from ‘Turkistan. The method adopted for testing these cubes consisted of a one-centimetre fall of the 
hammer for the first blow, and an increased fall of one centimetre for each succeeding blow until the cube 
was destroyed. 

before testing the jade several trial tests were made to ascertain if the machine was in thorough working’ 
order. ‘The material selected for this purpose was a highly metamorphic silicious slate, which was exceed- 
ingly hard. ‘his particular rock was taken at the suggestion of an eminent petrographical authority, who 
expressed the opinion that it would stand a higher impact test than jade, an opinion in which the writer 
fully coneurred. ‘The four samples tested stood on the average sixteen blows, or a breaking: blow of 16,000 
centimetre-grammes of energy; the total amount of energy expended on each cube was 186,000 centi- 
metre-grammes. 

The twenty-two cubes were tested in the following order: ‘The four of Burmese jadeite (No. 7); the two 
of nephrite from a boulder from China (No. 96); the one of nephrite from New Zealand (No. 162); the 


); the three of nephrite 


three of Jordansmiihl nephrite (No. 134a); the three of Siberian nephrite (No. 130); 
of dark sage-green color from Turkistan (No. 78); the three of nephrite white in color from Turkistan (No. 
67); and the three of nephrite of very dark-gray color from Turkistan (No. 79). 

The results of these tests are given below, and numbered in the order in which they were made. ‘The 


height given for each cube is the average of five measurements taken on separate points between the 


load surtaces. 
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100 TESTS ON BURMESE JADEITE AND ON CHINESE AND OTHER NEPHRITES 


TESTS ON BURMESE JADEITE (No. 7) 


Test No. 1. This cube was of a light sea-green color. The load was applied at right angles to the stria- 
tion and cleavage cracks, which, though very apparent, were not so numerous as In some of the other speci- 
mens. There were also a few flaws visible, though probably of insufficient size to weaken the specimen to 
any degree. The height of this cube was 0.506 of an inch. Just one hundred blows were required to break 


this cube, or a final blow of 100,000 centimetre-grammes; the total energy expended was 5,050,000 centi- 


metre-grammes. 


Test No. 2. This cube was similar in color and appearance to No. 1. ‘The load was applied parallel to the 
striation and cleavage; the latter being almost invisible. The height of the cube was 0.5004 of an inch. It 
stood one hundred and three blows, or a final blow of 103,000 centimetre-grammes; the total energy 
expended was 5,356,000 centimetre-grammes. 

Test No. 3. This cube was of a very much lighter green color than the other two. It contained numerous 
cleavage cracks, some of considerable size, parallel to the striation, which was slight. Its height was 0.584 
of an inch. The load was applied parallel to the cleavage. It stood one hundred and twelve blows, or a 
final blow of 112,000 centimetre-grammes; the total energy applied was 6,325,000 centimetre-grammes. 

Test No. 4. This cube was also of a light-green color. ‘he striation was very shght, and there was 
almost an absence of cleavage cracks. Its height was 0.503 of aninch. ‘The load was applied almost at right 
angles to the striation and cleavage. It stood one hundred and thirty-one blows, or a final blow of 181,000 


centimetre-grammes; the total energy expended was 8,646,000 centimetre-grammes. 


TESTS ON CHINESE (TURKISTAN) NEPHRITE (No. 96) 


Test No. 5. ‘This cube was of a greenish-gray color. There was very little striation, but cleavage cracks 
were apparent. Its height was 0.510 of an inch. ‘The load was applied at right angles to the cleavage. It 
stood eighty-one blows, or a final blow of 81,000 centimetre-grammes; the total energy expended was 
3,321,000 centimetre-grammes. 

Test No. 6. ‘I'his cube was also of a greenish-gray color. Cleavage cracks were apparent, but striation 
was scarcely visible. Its height was 0.611 of an inch. The load was applied at right angles to the cleavage. 
It stood thirty-nine blows, or a final blow of 39,000 centimetre-grammes; the total energy expended was 


780,000 centimetre-grammes. 


LEST ON NEW ZEALAND NEPHRITE (No. 162) 


Lest No. 4. This cube was of a very dark-green color. There was no striation visible in this cube and only 
one Cleavage crack, to which the load was applied at right angles. Its height was 0.496 of an inch. It stood 
eighty-five blows, or a final blow of 85,000 centimetre-grammes; the total energy expended was 3,655,000 
centimetre-grammes. 


TESTS ON JORDANSMUHL NEPHRITE (No. 134a) 
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lest No. S. Color, impure gray and pale green with dark-green spots and patches. The striation in this 


cube was very shght, and there were no cleavage cracks. The load was applied parallel to the striation. 
Its height was 0.500 of an inch. It stood thirty-two blows, or a final blow of 32.000 centimetre-grammes; 
the total energy expended was 528,000 centimetre-erammes. 


FAT. r C Ait lacty aa Sa ee a Se SS | a ; = ; ] 
lest No. 9. ‘The color of this cube was the same as that of No. 8. Only shieht striation, to which the load 


was appled at an angle of about 45°. Its height was 0.494 of an inch. It stood thirty-nine blows, or a final 


blow of 39,000 centimetre-grammes; the total energy expended was 780,000 centimetre-erammes. 
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TESTS MADE WITH NEPHRITE FROM VARIOUS LOCALITIES 10] 
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Lest No. 10. 'This cube was of the same color as the other two. There was onl y sh¢ht striation, to which 
the load was applied at right an gles. Its height was 0.485 of an inch. It stood thirty-seven blows, or a final 
blow of 37,000 centimetre-grammes; the total energy expended was 703,000 centimetre-erammes. 


TESTS ON SIBERIAN NEPHRITE (No. 130) 


Test No. 11. Of a dark olive-green color. There were only a very few slight cleavage cracks in this cube, 
to which the load was applied parallel. Its height was 0.503 of an inch. It stood thirty-two blows, or a final 
blow of 32,000 centimetre-grammes ; the total energy expended was 528,000 centimetre-erammes. 

Test No. 12. This cube was also of a dark olive-green color, and its cleavage very slight. The load was 
apphed at an angle of about 40° to the cleavage. Its height was 0.466 of an inch. It stood forty-eight blows, 
or a final blow of 48,000 centimetre-grammes; the total energy expended was 1,176,000 centimetre-grammes. 

Lest No. 13. ‘This cube was of a similar color to the other two. Its cleavage was very indistinct, and the 
load was applied at an angle of about 45°. On account of the direction in which these cubes were cut, it was 
unpossible to apply the load at right angles to any of them. Its height was 0.492 of an inch. It stood forty- 
eight blows, or a final blow of 48,000 centimetre-grammes; the total energy expended was 1,176,000 centi- 
metre-erammes. 


TESTS ON TURKISTAN NEPHRITE (No. 78) 


Test No. 14. Ot adark sage-green color. ‘There were no traces visible either of cleavage or striation in this 
cube. Height of cube, 0.515 of an inch. It stood sixty-eight blows, or a final blow of 68,000 centimetre- 
erammes; the total energy expended was 2,346,000 centimetre-crammes. 


Test No. 15. This cube was of a dark sage-green color, and slightly striated. The load was applied almost 


parallel to the striation. Its height was 0.518 of an inch. It stood seventy-six blows, or a final blow of 


76,000 centimetre-grammes; the total energy expended was 2,926,000 centimetre-grammes. 
Test No. 16. Of a dark sage-green color, and shgehtly striated; there was also a shght flaw. The load 
was applied at right angles to the striation. Height of cube, 0.517 of aninch. It stood eighty-two blows, or 


a final blow of 82,000 centimetre-grammes; the total energy expended was 3,405,000 centimetre-grammes. 


TESTS ON TURKISTAN NEPHRITE (No. 67) 


Test No. 17. All three of these cubes were white with a slight tint, and there was no trace of cleavage or 
striation visible in them. The height of this cube was 0.482 of an inch. It stood forty-one blows, or a 
final blow of 41,000 centimetre-grammes; the total energy expended was 861,000 centimetre-grammes. 

Test No. 18. The height of this cube was 0.501 of an inch. It stood thirty-two blows, or a final blow 


of 32,000 centimetre-grammes; the total energy expended was 525,000 centimetre-grammes. 


cl 5 


Test No. 19. The height of this cube was 0.500 of an inch. It stood thirty-eight blows, or a final blow 


of 38,000 centimetre-grammes; the total energy expended was 741,000 centimetre-grammes. 


TESTS ON TURKISTAN NEPHRITE (No. 79) 


Test No. 20. Of a very dark-gray color. Striation was distinct, to which the load was apphed at right 
angles. The height of this cube was 0.513 of an inch. It stood one hundred and fifty-two blows, or a final 
blow of 152,000 centimetre-grammes; the total energy expended was 11,628,000 centimetre-grammes. 

Test No. 21. This cube was also of a very dark-gray color, and striation was distinct. ‘lhe striation had 
a decided curve, to which the load was applied at an angle. Its height was 0.517 of an inch. It stood one 
hundred and eighteen blows, or a final blow of 118,000 centimetre-grammes ; the total energy expended 


was 6,786,000 centimetre-grammes. 
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102 TABLES EXHIBITING RESULTS OF IMPACT TESTS ON JADE 


Test No. 22. Of a very dark-gray color. The striation was distinct, to which the load was applied par- 
allel. Height of cube, 0.513 of an inch. It stood one hundred and two blows, or a final blow of 102,000 centi- 


<< _ . Tf opis? va" ; " WOT. 1c 
metre-orammes; the total energy expended was 5,259,000 centimetre-grammes. 


TABLE OF RESULTS 


ry’ 
otal energy expended in 
Number of blows to’ Energy of final blow in 52 


Locality Test No. Direction of blow produce fracture centimetre-grammes proaneiig reson Te 
centimetre-grammes 
Burma (No. 7) ] Right angles to cleavage 100 100,000 9,050,000 
Burma (No. 7) 2 Parallel to cleavage 103 103,000 9,300,000 
Burma (No. 7) 3 Parallel to cleavage 112 112,000 6,328,000 
surma (No. 7) 4 Right angles to cleavage 13] 131,000 8.646.000 
China (No. 96) D Right angles to cleavage 8] $1,000 3,321,000 
China (No. 96) 6 Parallel to cleavage 39 39,000 780,000 
New Zealand (No. 162) 7 Right angles to cleavage 8D 85,000 3,009,000 
Jordansmiihl (No. 134) 8 Parallel to cleavage 32 32,000 028,000 
Jordansmiihl (No. 1384«) 9 Angle of 45° to striation 39 39,000 780,000 
Jordansmihl! (No, 134a) 10 Right angles to striation Ot 37,000 703,000 
Siberia (No. 130) 1] Parallel to cleavage By 32,000 928,000 
Siberia (No. 130) 12 Angle of 40° to cleavage 48 48,000 1,176,000 
Siberia (No. 130) 13 Angle of 45° to cleavage 48 48,000 1,176,000 
Turkistan (No. 78) 14 No cleavage or striation 68 68,000 2,346,000 
Turkistan (No. 78) 15 Parallel to striation 76 76,000 2,926,000 
Turkistan (No. 78) 16 Right angles to striation 82 82,000 3,403,000 
Turkistan (No. 67) 17 No cleavage or striation +] 41,000 861,000 
Turkistan (No. 67) 18 No cleavage or striation 32 32,000 528,000 
Turkistan (No. 67) 19 No cleavage or striation 38 38,000 741,000 
Turkistan (No. 79) 20 Right angles to striation 152 152,000 11,628,000 
Turkistan (No. 79) 21 Angle to stration 118 118,000 6,786,000 
‘Turkistan (No. 79) 22, Parallel to stmation 102 102,000 5.253.000 


TABLE OF AVERAGE RESULTS 


Total energy expended m 


Locality Direction of blow to cleavage or striation Number of ih lei SLIDIOWE 3 nee S Bi sant: Dlowan producing fracture, in 
cubes used produce fracture centimetre-grammes PEE a eae 
Burma Parallel 2 107.5 107.500 042,000 
Right angles 2 115.5 115,500 6,848,000 
China Parallel ] 39 39.000 780,000 
Right angles l 8] 81,000 3,921,000 
New Zealand Right angles ] SD 85.000 3,000,000 
Jordansmiuh| Parallel ] 32, 32.000 528.000 
Right angles 1 57 37.000 703.000 
Angie of 45 | 29 89 000 780,000 
Siberia Parallel 32 32, 000 528.000 
Angle of 40° ] 48 48.000 1,176,000 
Angle of 45° | 4@ 48.000 1,176,000 
Turkistan (Green) No cleavage or striation ] 68 68,000 2..346,000 
Parallel 76 76.000 2.926.000 
Right angles l 99 89 000 3,403,000 
Turkistan (White) No cleavage or striation 2 Q7 27.000 710.000 
Turkistan (Gray) Right angles | 152 152.000 11,628,000 
Angle ] 118 118,000 6,786,000 
Parallel 102 102.000 5.253.000 
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Che table of average results shows, as was anticipated, that the cubes broke under a smaller load when the 
blow was applied parallel to the cleavage or striation than when at right angles or at an angle to it. This 


conclusion, however, is not completely borne out by the Burma samples, one of which (No. 4) showed 


greater strength and another (No. 1) less strength when the blow was applied at right angles than either of 


the two other samples tested parallel to their cleavage planes. ‘The number of samples tested of any one 
variety was, however, insufficient to demonstrate this point with certainty, and the great difference in the 
strength of the two China samples (Nos. 5 and 6) may be due to some cause other than the difference in the 
(irection of the blows. 

The most important point brought out by the tests is the very high resistance offered by jade to impact, 
the average for all the tests being’ nearly seventy-two blows, whereas from the four cubes of slate tested the 
average Was sixteen blows, and from three cubes of granite twenty-three blows. The highest resisting power 
which has previously been obtained with this method of testing was with two centimetre cubes of diabase, 
one of which sustained sixty-eight blows before fracture; but as this test was made on a much larger cube 
than those used for the jade, the results are not directly comparable. 

A comparison of the results of the different tests shows a decided superiority for cube No. 20 of the gray 
Turkistan nephrite, with cube No. 4 of the Burmese jadeite next, these two varieties standing higher than 
the others. The average results of the eight varieties of jade tested are eiven below in the order of their 
resistance to impact. 

Turkistan (No. 79), 124 blows; Burma, 112 blows; New Zealand, 85 blows; 
Turkistan (No. 78), 75 blows; China, 60 blows; Siberia, 43 blows; 


Turkistan (No. 67), 87 blows; and Jordansmiihl, 36 blows. 


THE COMPRESSION TESTS were made by Professor Ira Harvey Woolson, E.M., of the Department of Mechani- 
cal knemeering at Columbia University, New York. 
In addition to the inch-cubes of the material already described as having been used in the impact tests 


= Pil 


(Nos. 7, 67, 78, 79, 96, 180, 134a, 162), Professor Woolson tested cubes of three other specimens, one of which 


was of nephrite from China (but, like the others so labelled, probably of Turkistan origin), and two were of 


Burmese jadeite, viz. : 


Number 4, Jadeite boulder from Burma; specific gravity, 3.2176; hardness, 7; color, dead-white with 
bhuish-ereen markings ; homogeneous and compact, showing the included crystals very clearly. 

Number 15. Crude jadeite from Burma; specific gravity, 3.2466; hardness, 7; color, dark brownish-green 
on four sides of the cube, and yellowish-green on the other two sides. 

Number 97. Iragment of a nephrite boulder from China (probably Turkistan); specific gravity, 2.9825; 
hardness, 6.5; color, light sage-green; very compact and homogeneous, showing: scarcely any 


stratification. A number of black metallic spots— probably chromic iron—present. 


His report is as follows: 


COMPRESSION TESTS ON JADIK 


Wirn the exception of the two preliminary tests made by Professor Jaczewsky on Siberian jade (already 
referred to), no attempts to determine scientifically the compressive strength of jade have ever been made. 
The results now given may therefore be styled unique and of unusual interest. 

The tests were made on an Kmery hydraulic testing-machine, the most accurate testing-machine known, 
and, in view of the interest attaching to the material, were executed with the utmost care. 

The specimens were all inch-cubes, sawn to shape and rubbed to a smooth, dull finish. So far as possible, 
they were all tested on bed—that is, the load was applied at right angles to the bedding planes; but in two 
specimens, Nos. 4 and 7, the stratification was not sufficiently distinct to make a positive determination. 


The compression faces were finished with much care, and their contact with the steel compression plates of 
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104 BRIEF DESCRIPTIONS OF THE COMPRESSION TESTS 


the testing-machine made as perfect as possible. To insure still more perfect support and uniform distribu- 
tion of load, a sheet of stiff blotting-paper was inserted between each face and the steel plate; experience hay- 
ine shown that this material has no effect except to improve the support. In the case of Nos. 67, 78, and 
130, the cubes were bedded in plaster of Paris. ‘The lower plate of the machine was fitted with a spheri- 
cal adjustment which made it possible to apply the load squarely to the two compression faces of the speci- 
mens, even though they might be slightly out of parallel. 

With the exception of No. 7 bis, a compressometer was attached to each specimen on a gauged length of 
three quarters of an inch, and the amount of compression measured in hundred thousandths of an inch for 
each 1000 pounds per square inch increment of load, in the case of the first six specimens. In all other 
cases the compression measurements were made at, each, 10,000 pounds of Increment. On one specimen 80 
readings were taken, on three others 75 readings each, while on one 54 and on another only 40 readings 
were obtained because the specimens failed at loads only slightly above these points. 

Seventeen cubes in all were tested, viz.: two of each of the following: Nos. 7, 67, 78, 79, 130, and 134; 
and only one each of Nos. 4, 15, 96, 97, and 162. A brief description of each test follows: 

Number 7. The cube measured 1.001” x 1.013" x 1.009"; area, 1.022 square inches; a flaw in one corner. 
The load was applied to the apparent bed of the material. When the load had reached 75,000 pounds per square 
inch, the compressometer was removed, and the width was found to have increased from 1.013° to 1.014’, and 
the thickness from 1.009’ to 1.011". The total compression in ; at a pressure of 75,000 pounds per square 
inch was 0.0027 inch = of one per cent. At 94,000 pounds pressure a slight crack appeared on one 
corner, and the specimen failed suddenly with a sharp report at 94,450 pounds, breaking Into numerous 
small fragments. Ultimate strength per square inch, 92,416 pounds. ‘Time required, two hours. 

Number 7 bis. The cube measured 1.004’ x 1.021" x 1.018; area, 1.039 square inches; two flaws in one 
corner. As in the previous specimen, the load was applied at right angles to the apparent bed. ‘The speci- 
men began to show white mottled spots on the exposed faces at 65,000 pounds. These gradually increased 
until crushing began. The first crack was observed when the applied load had reached 76,400 pounds, and 
at 79,180 pounds the specimen failed suddenly with a sharp report, breaking into fine pieces, somewhat 
prismatic. The ultimate strength proved to be 76,208 pounds per square inch. ‘Time, one and a half hours. 
The compressometer was not used on this specimen. 

Number 96. <A cube apparently of very compact material, with a few spots of what seemed to be manga- 
nous oxide. It measured 0.998’ x 1.016’ x 1.013"; area in square inches, 1.029. Measured at a load of 
75,000 pounds per square inch, and just after removing the compressometer, the width had increased from 
1.016" to 1.018", and the thickness from 1.013° to 1.015". The total compression in ;° at a load of 75,000 pounds 
per square inch was 0.00386" = ;{, of one per cent. At 80,100 pounds of applied load one corner flaked slightly, 
and at 94,500 pounds the specimen failed suddenly with a sharp report, being completely pulverized. 
The ultimate strength per square inch was 91,836 pounds. ‘Time of test, two hours and twenty-five 
minutes. 

Number 162. A cube cut almost horizontally across the schistose structure of the material; color, rich 
dark green; dimensions, 0.955 x 0.980° « 0.972"; area in square inches, 0.952. When a load of 65,000 pounds 
per square inch was reached, cleavage planes which showed in the original cube became whitish, and were 
decidedly white on one side at 75,000 pounds per square inch. A few white cracks also were visible at this 
load, but no spalling or breaking occurred until failure. Measured at a load of 75,000 pounds per square 
inch, just after the removal of the compressometer, the width was found to have increased from 0.980" to 
0.987, and the thickness from 0.972 to 0.975". The total compression in * at 75,000 pounds load per square 
inch = 0.0037 inch, or 55 of one per cent. The ultimate strength was 92,332 pounds per square inch, at which 
the specimen failed suddenly with a sharp report, the cube being reduced to sand and fine fragments. 
‘Time occupied in the experiment, two and a half hours. 

Number 15. A cube of crude jadeite, in parts coarsely granular; dimensions, 0.945" x 0.968" « 0.981"; area, 
0.949 square inch, ‘he specimen, which was not very perfect, and seemed to be filled with cleavage 
planes or seams 1n various (irections, failed suddenly with only a sheht report, while the compressometer 


was still attached, at the maximum load of 88,934 pounds. The total compression in *” at 40,000 pounds load 
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per square inch was 0.00075"=4 of one per cent. (No. 4, Burmese jadeite, when measured at the same 
load, gave the same compression.) Ultimate strength of specimen, 41,000 pounds per square inch. ‘Time, 
one hour. 

Number 4. Cube of homogeneous and compact jadeite, clearly showing included crystals; size, 0.930" x 
0.946 x 0.807"; area in square inches, 0.763. The specimen failed suddenly, without report, at a maximum 
apphed load of 41,987 pounds, while the compressometer was still attached to it, so that no lateral deforma- 
tions were measured. Compressometer readings were made on gauged len oth of ;” for each 1000 pounds up 
to 59,000 pounds per square inch. At 54,000 pounds per square inch the total compression was 0.0012° = |; 


100 
of one per cent.; at 40,000 pounds it equalled 0.00074’, or 1 of one per cent. No. 15, measured at the 
same load, gave the same compression. At the crushing-point the specimen broke into small fragments, 
somewhat prismatic. The ultimate strength was 55,000 pounds per square inch. Time, one hour and ten 
minutes. 

Number 97. Cube of compact and homogeneous material showing scarcely any stratification. A number 
of black metallic spots, probably chromic iron, present; dimensions, 0.956" x 0.957’ x 1.006"; area in square 
inches, 0.962. At 87,300 pounds per square inch white spots began to appear beneath the surface of the 
specimen ; while at 89,500 pounds per square inch it had as a whole a mottled or cloudy appearance. With 
a maximum load of 91,600 pounds it was suddenly shattered to fine bits, with a sharp report. Much sand 
produced. Ultimate strength, 95,150 pounds per square inch. Time, two hours. The compressometer was 
used and measurements taken on a gauged length of {’ for each 1000 pounds of load up to 80,000 pounds 
per square inch. At 75,000 pounds the total compression per square inch = 0.00206’ = 7, of one per cent. 
At 80,000 pounds it was 0.00228", or 3, of one per cent. 

Number 134a. Cube measured 1.005° x 0.995" x 0.997"; area in square inches, 0.992. Tested on bed, and 
bedded with blotting-paper; failed without warning, but with a dull crushing sound, the compressometer still 
attached, at a maximum load of 23,800 pounds, splitting more or less into parallel plates, which did not fly 
apart and were nearly at right angles to the compression faces. Ultimate strength per square inch, 23,992 
pounds. Actual time of test, twenty minutes. 

Number 134a bis. Dimensions of cube, 1.0380° x 1.007 x 1.011"; area in square inches, 1.018. ‘Tested on 
bed, and bedded with blotting-paper; failed without warning at 26,000 pounds, breaking with wedg‘e-shaped 
fracture and while the compressometer was still attached. ‘The pieces did not fly apart, but held together in 
cube shape after fracture. Ultimate strength per square inch, 25,540 pounds. ‘Time occupied in the 
test, twenty-five minutes. 

Number 130. Cube measured 0.999" x 0.995’ x 0.993"; area in square inches, 0.998. ‘Tested on bed, and 
bedded with plaster of Paris. Measured at a load of 50,000 pounds, the compression in j of an inch was 
0.0027" =** of one per cent. Maximum load, 52,600 pounds; ultimate strength per square inch, 53,288 
pounds. The specimen failed with a dull report; fracture wedge-shaped; white and powdery on fractured 
surface. Actual time occupied in the test, forty minutes. 

Number 130 bis. Cube measured 1.003’ x 1.004’ x 1.005"; area in square inches, 1.009. ‘Tested on bed, 
and bedded in the same manner as the preceding; maximum load, 36,200 pounds; ultimate strength per 
square inch, 35,877 pounds. Dull report and character of fracture same as the preceding. 

Number 78. Cube measured 1.005” x 1.012” x 1.010"; area in square inches, 1.022. ‘T’ested on bed, and 
bedded in plaster of Paris. There were indications of a cleavage plane running diagonally through the cube. 
When the specimen was crushed this plane opened and showed a dark stain indicating that there was an 
actual crack along this plane. Maximum load, 20,000 pounds; ultimate strength per square inch, 19,269 
pounds; fracturing, with dull sound, into coarse angular fragments. Shght cracking sound heard when the 
load reached 10,000 pounds. Specimen failed with the compressometer still attached. Actual time of test, 
twenty minutes. 

Number 78 bis. Cube measured 1.019" x 1.016" x 1.009"; area in square inches, 1.025. Tested on bed, and 
bedded in plaster of Paris. This also showed a diagonal cleavage plane, but after crushing there was no 
‘ndication that an actual crack had existed. Maximum load, 28,100 pounds; ultimate strength per square 
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inch, 27,414 pounds. A small corner flaked off at 12,200 pounds. ‘The specimen failed, with a dull sound, 
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while the compressometer was still attached, breaking into coarse angular fragments. ‘Time consumed in 
the test, twenty-five minutes. 

Number 67. Dimensions of cube, 1.005” x 0.995" x 0.993"; area im square inches, 0.998. Tested on bed, 
and bedded with plaster of Paris. Failed without warning, but with a sharp report, at a maximum load of 
52,100 pounds, breaking into small fragments; ultimate strength per square inch, 52,7382 pounds. The 
specimen showed small cleavage cracks, more or less, throughout the cube, but these did not appear to affect 
the strength of the specimen. No compression measurements obtained. ‘Time, forty minutes. 

Number 67 bis. Dimensions of cube, 1.003” x 0.994" x 0.990"; area in square inches, 0.984. Tested on 
bed, and bedded with blotting-paper. ‘The specimen failed suddenly, with a sharp report, at a maximum load 
of 65,400 pounds, breaking into small fragments. The cube showed cleavage planes or cracks, one of which 
ran diagonally nearly across it; but these cracks apparently did not cause fracture or chipping, and there 
was no evidence that failure occurred first on these lines. Ultimate strength per square inch, 66,463 pounds. 
The compressometer was removed at 50,000 pounds. Total compression in ; at that load was 0.0024"= * of 
one per cent. Actual time occupied in the test, thirty minutes. 

Number 79. Cube measured 1.015’ x 1.019" x 1.020"; area in square inches, 1.039. ‘Tested on bed, and 
bedded with blotting-paper. At a load of 75,000 pounds, when slight indications of a crack appeared, the 
compressometer was removed; the total compression in ;° at this load being 0.0024 = ;;, of one per cent. 
Maximum load, 85,600 pounds; ultimate strength per square inch, 82,387 pounds. ‘lhe specimen failed with 
a sharp report, being crushed to small fragments. Time occupied in the test, forty minutes. 

Number 79 bis. Cube measured 1.032" x 1.026 x 1.030°; area in square inches, 1.057. ‘Tested on bed, and 
bedded on blotting-paper; slight crack occurred at 69,100 pounds; at a load of 70,000 pounds the specimen 
was crushed to small fragments, with a sharp report, and with the compressometer still attached; ultimate 
strength per square inch, 66,225 pounds. ‘Total compression in | at a load of 66,000 pounds was 0.0034 = {7 


of one per cent. Time, forty minutes. 


SUMMARY OF COMPRESSION TESTS 


Number of specimen Material Maximum load in Ibs. Ultimate strength per Total compression Weacurcd aidond ot Percentage of 
square inch in Ibs, In inches compression | 
7 Jacdeite 94,450 9? 416 0027 79,000 Lbs, 36/100 of 1% 
T bts Jadeite 79,180 76,208 Not measured 
96 Nephrite 94,500 91,836 0036 79,000 Ibs. 48/100 of 1% 
162 Nephrite 57,500 92,382 0037 75,000 Ibs. 49/100 of 1% 
15 Jacdeite 00,954 41,000 OOOTS 40,000 lbs. 1/10 of 1% 
4 Jadeite 41,987 50,000 0012 54,000 Ibs. 16/100 of 1% 
Q] Nephrite 971.600 99,150 OO206 19,000 Ibs. 27/100 of 1% 
00228 80,000 lbs. 3/10 of 1% 
1344 Nephrite 23,800 23,992 Not measured 
lsta bis Nephrite 26,000 25,540 3 . 
150 Nephrite 22.600 200 0027 20.000 Lbs. 36/100 of 1% 
130 bis Nephrite 36,200 Sti tet d | Not measured 
18 Nephrite 20,000 19,569 s a‘ 
15 Ois Nephrite 28,100 27 414 oh 
O7 Nephrite 92,100 02,132 
O67 bis Nephrite 65,400 66,463 0024 0.000 lbs. 33/100 of 1% 
19 Nephrite 59,600 62,387 0024 79,000 Ibs. 38/100 of 1% 
19 bas Nephrite 70,000 66,225 0084 66,000 lbs. 45/100 of 1% 


These tests show a very wide range of variation in resistance to compression in the different specimens. 
Nos. 78 and 1384a are exceptionally low, explainable, no doubt, in the case of No. 78, by the diagonal crack 
found in the cubes, and in No. 134a by the fact that a chemical analysis showed the possible existence of 
soTne (lecomposition products like tale or Serpentine. Neglecting these two specimens and taking’ the aver- 


age of those specimens that were tested in duplicate, we have a very remarkable showing’; the crushing- 
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point ranging in the jadeites from 41,000 pounds per square inch to 84,317 pounds per square inch, and in 
the nephrites from 44,577 pounds to 95,000 pounds per square inch, and it is probable that these heures are 
fairly typical of the mineral. 


When compared with the values given in the accompanying table for building-stone, steel, and cast iron, 
the average of many tests in all parts of the world, the greater tenacity of jade becomes very apparent. 


It is true that special hard grades of steel and east iron will 
Sandstone, per square ineh, 5,000 to 15.000 Ibs. 
Limestone, * 2 os 7,000 “* 20.000 
Granite, re * o “L0,000 °*°35,000: “ 


Mild Steel, uy as rh 40,000 “ 60.000 * 


stand much more than is indicated here, but it is scarcely fair 
to compare the strength of a mineral with that of such metals. 


A few isolated cases are on record where samples of very 


Medium Steel, *“ i “60,000 ** 80,000 , nihates 
60.000 “ 80.000. « fine-grained granite, bluestone, or vitrified sandstone have 


withstood 40,000 to 45,000 pounds per square inch, but these 


Cast [ron. 


JADE, : = 11,000 ** 95,000 ** 





are rare exceptions. So far as known, these tests prove this 
material to be one of the strongest of all the mineral kingdom, and that it possesses rare physical char- 
acteristics Independent of its beauty and ornamental features. 

Lhe following tables, and the remarks which follow them, show the physical properties determined by 
measurements of the deformations produced by successive loads of 1000 pounds per square inch in six 
of the specimens, viz.: Nos. 7, 96, 162, 15,97, and 4. <As the principal object of the tests was to determine 
the strength of the material, it was deemed unnecessary to make more numerous measurements of the total 
compression ; and, therefore, in the remaining specimens these measurements were taken only at every incre- 
ment of load of 10,000 pounds, and the results show a close agreement in all cases where the specimens 
tested sustained a sufficient load to be compared with those in which compression was measured at 1000 
pounds increment. Nor was it deemed necessary to calculate the modulus of elasticity of the specimens 
numbered 67, 78, 79, 130, and 134a, as that had been sufficiently established in connection with the com- 


pressometer measurements of the first six specimens tested. 


No. 7 


sURMESE J ADEITE LOADS AND CORRESPONDING DEFORMATIONS AREA, 1.1042 Sa. In. 





App leva Compressometer Change of length in inches od aA | Applied Pace Compressometer Change of length in inches sind ott 
in Ibs. per readings in ReeeR TS || in Ibs. per readings in elasticity 
sq. Im. inches Actual Difference | 54, 10s mishes Actual Difference 
00 .O1540 24,000 01910 OO00TO 20,100,000 
(0 01844 00004 | = =95.000 O1915 OOOTS QOO005 25.000.000 
1,000 01850 00010 OO0006 26,000 01920 QOO80 OO005 24,400,000 
2 Y00 01850 00010 14,900,000? 27,000 01920 OOO80 25,300,000 
3.000 01860 00020 00010 11,200,000 28,000 .Q1925 00085 .Q0005 24,700,000 
L000 01866 00026 00004 11,500,000 29,000 01925 Q0050 29,600,000 
5,000 .O1866 00026 14,400,000 30,000 Q1925 OOO85 26,500,000 
6.000 01871 00031 00005 14,500,000 31,000 01950 QOOID QOVVD 29,500,000 
7,000 01871 00031 16,900,000 32,000 01930 YOO 26,600,000 
2 N00 01871 00031 19,300,000 33,000 01930 OO090 27,900,000 
9.000 O18T7 O0037 OO006 18,200,000 34,000 01930 . 00090 28,400,000 
10.000 (1877 00037 20,200,000 39,000 J1950 -YO0I0 29,200,000 
11,000 Q1S8T7 00037 22,200,000 36,000 01935 QOUI5 QOO0 28,400,000 
12.000 O18TT 00037 24,300,000 37,000 01935 OO0095 29 200,000 
13.000 (1877 O0087 26,400,000 39,000 O1935 OOO95 30,000,000 
14,000 01883 00043 00006 24,400,000 |] 39,000 01940 00100 .JO00D 29,200,000 
15,000 01888 00048 00005 23,400,000 || 40,000 01940 00100 30,000,000 
16,000 01888 00048 25,000,000 41,000 01940 00100 30,100,000 
17,000 01894 00054 Q0006 23,600,000 42,000 01945 00105 QO005 st ae Nad. 
18,000 01894 OO0054 29,000,000 13,000 01945 OO105 30, (00,000 
19.000 01899 00059 00005 24,100,000 44,000 01950 00110 VOVVS 3U,000,000 
20) 000 O1S899 O0059 25,400,000 45,000 01956 QO116 OQO006 sisbaeat oni 
91.000 01906 00066 00007 23,900,000 46,000 0196] 0012) 00005 Soeur 
22.000 .01906 Q0066 25,000,000 47,000 01967 00127 QO006 21,500,000 
23,000 01910 00070 00004 24,600,000 48,000 01972 VOLs2 YUUUd 20,000,000 
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No. 7. LOADS AND CORRESPONDING DEFORMATIONS (Continued) 


"ic Change of length in inches 
° Change of length in inches Applied loads C ‘essometer hee wha Be ak 5 , 
wl ‘ ‘ “ce tar chil > Appued loads sOM press , ie : 
Applic d loads Lompressometel PI Modulus of 


Modulus of 


























readings in 


sig Oa readuigs elasticity ae inches elasticity 
sq. in. inches atin) Difference BQ. tis a Actual Difference 
49.000 01972 00132 28,600,000 63,000 02016 00176 26,800,000 
90,000 O1978 00138 00006 27,200,000 64,000 02022 .Q0182 00006 26,300,000 
51,000 01978 00188 27,700,000 65,000 02027 00187 -OO005 26,100,000 
52.000 01978 00138 28 200,000 66,000 02033 .00198 .QO0006 25,600,000 
93,000 01988 00148 00005 27,800,000 67,000 .02088 .QO198 .Q0005 25,400,000 
54,000 01989 00149 00006 27.200,000 68,000 02049 00209 00011 24,400,000 
55,000 01989 00149 27,700,000 69,000 02060 00220 .OO0011 23,500,000 
56.000 01994 00154 00005 27,300,000 70,000 Q2072 00232 OOO12 22,700,000 
57.000 .01994 00154 27,700,000 71,000 -Q2090 00250 00018 21,300,000 
98.000 O2000 -QOL6O QOO06 27,200,000 72,000 .02096 00256 .QO0006 21,000,000 
59.000 02005 00165 00005 26,800,000 73,000 .O2Z102 00262 -QO006 20,900,000 
60.000 02010 OOLTO QOOO0S 26,400,000 74,000 O2108 OO268 _QO0006 20.700.000 
61,000 02010 00170 26,900,000 79,000 .Q2114 .O0274 .Q0006 20,500,000 
62.000 O2016 OOLT6 OO006 26,400,000 *92 416 
Breaking Lond 
No. 96 
CHINESE NEPHRITE LOADS AND CORRESPONDING DEFORMATIONS AREA, 1.029 Sa. In. 
Applied lnadla Compressometer Change of length in inches Ue aatown? Applied lanAG Compressometer Change of length in inches nae 
=“ IDS. ee headings “ elasticity * sin sos readings = elasticity 
Bis Pike inches Actual Difference Puls ales inches Actual Difference : 
TOO 02220 39,000 02465 00248 OQOO006 12,000,000 
1.000 02230 00010 7,900,000? 40.000 02468 00248 00005 12,100,000 
2 OOO 02270 00050 3,000,000 41.000 02468 00248 12,300,000 
3.000 Q2287 OO067 OOO17T 3.300.000 4? OOO O2477 OO0257 -QOO009 12,300,000 
L O00 O2294 00074 -O0004 4,050,000 43,000 O2479 00259 00002 2 400,000 
5.000 02300 OQOOSO OQOO06 4,700,000 44.000 02479 Q0259 2,700,000 
6,000 O2507 QOO87 OQO00T 9,200,000 45,000 Q2479 00259 13,000,000 
7.000 02314 00094 00007 5,600,000 46.000 02485 00265 00006 13,000,000 
8.000 02520 QOLOO0 QOOVb 6,000,000 47 OOO 02490 OO2T0 QOO005 13,000,000 
) OOO O23820 OOL0O0 6,700,000 48 OOO 02495 OO27d 00005 13,100,000 
10.000 02326 00106 OO006 7,000,000 49 O00 02500 00280 00005 13,200,000 
11.000 Q2339 00119 OO0138 6.800.000 7 50.000 O2500 OOP?80 13.400.000 
12,000 02346 QO126 OO007 7,200,000 91,000 02500 00280 13,600,000 
13,000 023538 0013838 OOOO7 7,300,000 92,000 02500 .00280 15,900,000 
14.000 02360 00140 OOOO7T 7,500,000 53.000 02505 00285 00005 13,900,000 
15.000 02360 00140 8.000.000 24,000 O2511 00291 00006 13,900,000 
16,000 02566 00146 QOO006 $200,000 20,000 Q?2516 00296 00005 13,900,000 
17.000 02372 00152 00006 8.400.000 96,000 02522 003802 00006 14,000,000 
18.000 02372 OO0152 5,900,000 27,000 025022 00302 14,100,000 
19,000 02578 O0155 OO0006 9,000,000 58.000 02528 003808 00006 14,100,000 
20,000 O2554 00164 OO006 9.100.000 59.000 02533 .00313 00005 14,200,000 
21,000 J2554 OO164 9,600,000 60,000 02533 00313 14.300,000 
2? OOO 02590 QO1LTO QOOQ06 9,700,000 61,000 0290388 00813 14,600,000 
23,000 02397 OOLT7 OQOO007 9.700.000 62,000 02539 00319 00006 14,600,000 
24,000 02403 QO183 QO006 9,900,000 63.000 02544. 00324 00005 14,600,000 
29,000 Y2408 Q0183 10,200,000 64,000 02550 00330 00006 14,600,000 
26,000 Q2410 OO190 QO007 10,300,000 65,000 Q2555 00835 00005 14.600,000 
27,000 YL420) 00190 66,000 02555 00335 14,700,000 
28,000 02416 OO196 OOO006 10.700.000 67,000 02555 00335 14,900,000 
29,000 Q2425 00205 QO007 10,700,000 68.000 02560 00340 00005 15.000,000 
30,000 Uldi5 00203 11,100,000 69.000 02560 00340 15,200,000 
31.000 QL429 OO209 00006 11,100,000 T0000 02566 00346 OO006 15,200,000 
32,000 Q2439 W215 . 00006 11,200,000 71,000 02572 00352 00006 15,200,000 
sipkpicl O2a30 00210 11,500,000 72,000 02577 00357 00005 15,200,000 
34.000 O2440 ON220 OO005 11.600.000 73.000 02577 (00357 15.300.000 
39,000 U2446 00226 00006 11,600,000 74,000 02583 00363 00006 15,300,000 
ae Fok Oza 11,900,000 75,000 02588 00368 00005 15,300,000 
37.000 0245] O023] OO005 12,000,000 91.836 
90,000 O2457 00237 00006 12.000.000 Breaking Lo 
— Sy 
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No. 162 


NEW ZEALAND NEPHRITE LOADS AND CORRESPONDING DEFORMATIONS AREA, .952 Sa. In. 


oy ; Change of leneth in inches : | ee gel Vy Sa . 
Applied loads Compressometer x eee in Inches Applied loads Compressometer hange ol length in Inches 


in Ibs. per readings in Pecan ee in Ibs. per readings in SUA 
Sq. In. inches Mende Difference Fac sq. in. inches ete Difference eigen, 
JOO O06380 55,000 OOTIO QO160 17,800,000 
S00 O0650 00020 3,000,000 39,000 00795 OO165 -O0005 17,700,000 
1,000 00650 O0020 3,800,000 40.000 00799 00169 OO004. 17.700.000 
2 OOO OO0665 QO035 QOO15 4,300,000 41 O00 OOT99 00169 18,100,000 
3.000 O0673 OO0043 -QOO0O8 2.200.000 42? O00 OOS8S03 QOO173 OOO04 18.200.000 
4.000 OQOOTT QOO047 OOO04 6,400,000 43,000 -OO807 OOLTT OOO004 18,200,000 
5.000 OO6S1 QOO05] OOOO4 7,400,000 44 000 -OO816 OO1LS6 QO009 17,700,000 
6.000 QObOSS QOQ053 QOOO2 8.500.000 45,000 OO825 00195 OOOO9 L7.800,000 
7.000 OQOO85 OO055 OO002 9 500,000 16.000 -OO830 00200 -O0005 17,200,000 
8.000 OOGS9 00059 OOOO4 10,200,000 47.000 00834 00204 -OO004 17,200,000 
9 O00 00697 -OO0067 OOO08 10,100,000 48,000 00839 OO209 OOO005 17,200,000 
LO.000 QOO9S QOUOS OOOO] 11,000,000 49 OOO 00843 OO213 ~OOO04 17,200,000 
11,000 00699 00069 -OO00T 12,000,000 D0,000 00847 00217 OOO04 17,200,000 
12,000 00700 -OO0TO 0000 12,800,000 51,000 .OO8S7 00227 00010 16,800,000 
13,000 OOTO3 OQO073 000038 13,400,000 52.000 -OO86] 0023) OOOO4 16,800,000 
14,000 OOTO04 OOOT4 00001 14,200,000 53,000 00866 00236 00005 16,800,000 
15,000 OO0T05 -OOOTS 00001 15,000,000 24,000 -OO87] 00241 QOO0S5 16,800,000 
16,000 OOTO6 OOOT6 OO00T 15,800,000 5D. 000 _OO8T6 00246 OOO005 16,700,000 
17.000 OQOT06 OOOTG 16,800,000 26,000 OOSS] 00251 QOQOQ05 16,700,000 
LS,000 OQOTOT OOOTT OOOO] 17,500,000 21.000 QO886 00256 OO00S 16,700,000 
19.000 OOTO9 OQOOT9 OO002 18,000,000 98,000 00891 00261] OOO0S 16,800,000 
20,000 OOTLO OOOSO 00001 18,700,000 99,000 0089] 00261 16,900,000 
21,000 OOT17 OOOST OQOO0OT 18,100,000 60,000 00896 00266 00005 16,900,000 
22 OOO OOT20 O0090 OQO008 18,300,000 61,000 00902 00272 00006 16,800,000 
23.000 00723 00093 O00038 18,500,000 62.000 OO902 00272 17,100,000 
24.000 OOT3B0 00100 OOO007 18,000,000 63,000 OO907 OO2TT OO005 17,000,000 
25.000 OOT3B4 00104 00004 18,000,000 64,000 00913 00283 -OO00G6 16,900,000 
26,000 OOT37 OO107 00003 18,200,000 65,000 00919 -O0289 -OO0006 16,800,000 
27 000 OOT44 00114 00007 17,700,000 66,000 OQ924 00294 00005 16,800,000 
28,000 OOTLT OO117 00008 17,900,000 67,000 .Q0930 00300 00006 16,700,000 
29Q OOO OOTSO 00120 000038 18,100,000 68.000 QO935 QOS05 OOO0D 16,700,000 
HUJ00 OOTdSd OO1L25 QOOOD 18,500,000 69,000 00946 OO0316 QOO1] 16,400,000 
31.000 QOTS9 00129 OOO04 18,000,000 70,000 OO952 O0322 OOO06 16.500,000 
32 O00 OOT63 001338 OOOO4 18,000,000 71,000 00957 Q0B27 OQOOQ05 16,200,000 
33.000 OOT67T OOL37T QOO04 L8.000.000 72.000 OO9TbH 00846 QOO1L9 15,600,000 
34.000 OOTTO 00140 OO008 L8.200,000 73,000 OO98? 00352 OQOO06 15,500,000 
30,000 OOTTA 00144 OOOO4 18,200,000 74,000 00994 00364 OOO12 15,800,000 
36,000 OOTSG6 OO156 OOO12 17,300,000 75,000 01000 00370 -OO006 15,700,000 
37.000 OOT9O 00160 OOOO4 L7.800,000 *92) 332 
No. 15 
sURMESE JADEITE LOADS AND CORRESPONDING DEFORMATIONS Arma, .9496 Sa. In. 
Applied loads | Compressometer Change of length in inches Modulus of Applied loads | Compressometer SBAvEE OF lenge ise sree Ry a 
in Ibs.-ne1 readings in Ppt in Ibs. per readings in elasticity 
sq in. neh Actual Difference | ad, an mehes Actual Difference 
500 11,000 00250 00022 37,500,000 
1.000 (0228 12,000 00250 O0022 41,000,000 
2 O00 00232 OOO04 37,900,000 13,000 002559 OO0027 OQOO0d 36,200,000 
3.000 00255 ~OOOLO OO006 27 500.000 14,000 OO255 00027 9.00000 
L OOO OO241 QO0013 OOO03 23 000.000 15,000 Q0O255 OOO27 41,700,000 
9,000 00241 OQOO1S 28,800,000 16,000 OQO260 000382 OO005 37.900,000 
6.000 00246 O0018 OQO005 25. 000.000 LT.000 00260 OQO032 29,500,000 
T.000 00250 OO0022 OOO04 22 900.000 18.000 00265 QOO37 QOO05 36.500,000 
8 (Y0 00250 N0022 27,800,000 19,000 QO270 OO042 QOO05 34,000,000 
9. (00 00250 NN022 30,700,000 20,000 00270 QOO0+2 Ho, 00,000 
10.000 (0250 00022 34,100,000 21,000 00275 OQOO47 OOOQ05 33,000,000 
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| 110 LOADS AND CORRESPONDING DEFORMATIONS 


No. 15. LOADS AND CORRESPONDING DEFORMATIONS (Continued) 


Change of length in inches 


s t + 7 - 5 ra — a.cet F ae 
Change of length in inches ; Applied loads | Compressometen ts 
Applied loads Compressometer 5 Modulus of I ne NE ‘ba diaeal Modulus ot 
rae in Ibs. per readings 11 Sati ngis? 
in Ibs, per readings 1n elasticity : ahaa elasticity 
* $ Sq. 1m. INnCcoOes A et al Di fe aaa ar 
sq. i inches Saeeel Difference Actual ference 
eet Ss ACTUA erence 


22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 


Q0279 
00279 
Q0279 
Q0279 
00279 
00279 
00284 
00284 
00284 
Q0284 
.Q0284 


00047 
O0047 
.Q0001 
00051 
00051 
QO0d1 
00056 
00056 
00056 
00056 
00056 


00004 


QO00S 


35,100,000 
36,700,000 
35,300,000 
36,800,000 
38,300,000 
39,700,000 
37,500,000 
38,800,000 
40,100,000 
41,500,000 
42,800,000 





33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 


*41,000 


* Breaking Lond 


00284 
00284 
00284 
.00289 
00294 
00294 
.00298 
00308 
00824 


00056 
00056 
_00056 
00061 
00066 
00066 
Q00T0 
00075 
00096 


.Q0005 
00005 


QOOO4 


-Q0005 
00021 


44 200,000 
45,500,000 
47,000,000 
44,200,000 
42,100,000 
43,200,000 
41,800,000 
40,000,000 
32,000,000 


No. 97 


CHINESE NEPHRITE LOADS AND CORRESPONDING DEFORMATIONS 


| we Chanee of leneth in inches 
Change of length in inches Compressometer Shange of leng ches 


Applied loads 
in lbs. per 
sq. 10. 


Modulus of 
elasticity 


Apphed loads 
in Ibs, per 


” arom mn 7 . ‘ 
PempEPeTam eye Modulus of oadisies an 
readings 1m aiehiaty si ors 


: ; = a a=] ay inches [ at a y ayy i 


AREA, .9627 Sa. In 





DOU 
600 
TOO 
S00 
900 
1,000 
2 OOO 
3,000 
4,000 
2,000 
6,000 
7,000 
5,000 
9,000 
10,000 


02490 
.Q2495 
.Q2500 
02000 
02000 
02505 
.Q2511 
02517 
02522 


02522 


02528 


02528 


.Q2028 


-Q0005 
O0010 
00010 
00015 
QOO1d 
00021 
00027 
000382 
Q0082 
00038 
00088 
.Q0088 
.Q0038 
00038 


00005 
QO0005 
.QO0006 
00006 
-OO00d 


QO006 


9,000,000 
5,200,000 
6,000,000 
4,500,000 
5,000,000 
7,100,000 
8,300,000 
9,400,000 
11,700,000 
11,800,000 
13,800,000 
15,700,000 
17,800,000 
19,700,000 


39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
20,000 
21,000 
92,000 
03,000 


02599 
. 02599 
.02599 
02605 
02605 
.02605 
.02605 
.02609 
.02610 
02615 
02620 
.02620 
02620 
.02620 
.02625 


00109 
00109 
00109 
00115 
.00115 
.OO115 
00115 
00115 
00120 
.00125 
.00130 
.00130 
.00130 
.00130 
.00185 


Q0005 


.QQ006 


00005 
. 00005 
.00005 


00005 


26,800,000 
27,900,000 
28,200,000 
27,400,000 
28,000,000 
28,600,000 
29,300,000 
29,900,000 
29,400,000 
29,600,000 
28,200,000 
28,800,000 
29,400,000 
29,900,000 
29,400,000 


11,000 02533 00043 00005 19,400,000 54,000 02630 00140 00005 28,900,000 
12,000 02533 00043 20,900,000 55,000 02630 00140 29,400,000 
3,000 02533 00043 22,600,000 56,000 02635 00145 00005 29,000,000 
14,000 02533 00043 24.400,000 57,000 02640 00150 00005 28,500,000 
15,000 02533 00043 26,200,000 58,000 02645 00155 00005 28,000,000 
16,000 02539 00049 00006 24,500,000 59,000 02650 00160 00005 27,600,000 
17,000 02539 00049 26,000,000 60,000 02655 00165 00005 27,300,000 
18,000 02544 00054 00005 25,000,000 61,000 02659 00169 00004 27,000,000 
19,000 02544 00054 26,400,000 62,000 02664 00174 00005 26,700,000 
20,000 02544 00054 27,800,000 63,000 02669 00179 00005 26,400,000 
21,000 02550 00060 00006 26,300,000 64,000 02674 00184 00005 26,100,000 


22 OOO 
23,000 
24 OOO 
25,000 
26,000 
27 OOO 


HU ,000 


02566 
QO? 566 
02566 
02572 
02577 
.Q2583 
O2dS88 
O2588 
O2588 
Q2594 


00060 
00065 
00065 
-QO0065 
OOOTO 
OOOTO 
-OOOTO 
OOOTb 
O00T6 
_OOOT6 
00082 
OOO8T 
-O0098 
O0098 
OO098 
-OO098 
-OO104 


.Q0005 


OOO05 


.Q0006 


-QO006 
-QOO05 
.Q0006 
QO005 


QO006 


27,500,000 
26,500,000 
27,700,000 
28,900,000 
27,800,000 
28,900,000 
30,000,000 
28,600,000 
29,600,000 
30,600,000 
29,500,000 
28,400,000 
27,400,000 
26,800,000 
27,900,000 
28,300,000 
27,400,000 





65,000 
66,000 
67,000 
68,000 
69,000 
10,000 
71,000 
12,000 
13,000 
414,000 
109,000 
16,000 
77,000 
78,000 
19,000 
80,000 


#95150 


et : 
* breaking Load 


_O2674 
02678 
02680 
02688 
02684 
02686 
02687 
02687 
02687 
02692 
.02696 
02701 
02705 
02710 
02714 


.Q2718 


00184 
.00188 
00190 
.00193 


O0194 
00196 
00197 
00197 
OO197 
00202 
00206 
00211 
00215 
00220 
00224 


OO228 


00004 
QO002 
.O0008 
OOOO 
_Q0002 
QO00T 


00005 
00004 
00005 
00004 
00005 
00004 
00004 


26,400,000 
26,300,000 
26,400,000 
96,500,000 
26,600,000 
26,800,000 
27 000,000 
27 400,000 
97,800,000 
27,500,000 
97 300,000 
27,000,000 
26,800,000 
26,600,000 
26,400,000 
26,500,000 


AMOUNT OF COMPRESSION UNIFORM THROUGHOUT T IST'S [1] 


No, 4 
BURMESE J ADEITE LOADS AND CORRESPONDING DEFORMATIONS AREA, .7634 Sq. In. 
Apolied loads | Comnreseometer Change of length in inches | ; “ Chanva of laneth in inches 
Sha aa eee Modulus of Applied loads | Compressometer The she He ge ae ey Modulus of 

ye aL as elasticity _ ne ds readings = elasticity 

oa ade pene Actual Difference | ae nehes Actual Difference Skah a 
900 OTT20 | 28,000 01174 00054 00004 38,900,000 
1,000 V1130 -Q0010 7,500,000 || 29,000 01174 00054 40,200,000 
2,000 01134 00014 00004 10,700,000 |! 30,000 Q1178 00058 00004 38,800,000 
3,000 01137 00017 00008 13,200,000 31,000 01178 00058 4(),000,000 
4.000 01137 00017 17,600,000 32,000 01182 00062 O0004 38,700,000 
),000 -OT141 .O0027 OOOO04 17,900,000 33,000 .01182 00062 39,900,000 
6,000 01141 00021 21,400,000 4.000 01182 00062 41,100,000 
7,000 01145 .Q0025 OOO04 21,000,000 50,000 01186 QO0066 OOO004 39,800,000 
8,000 01149 00029 OO0004 20,700,000 || ~— 36,000 01190 O0070 00004 38,600,000 
9,000 01149 00029 23,200,000 || 37,000 01190 00070 39,600,000 
10,000 O1149 00029 25,800,000 38,000 01190 O00TO 40,700,000 
11,000 01153 00033 00004 25,000,000 || 39,000 01194 O0074 00004 39,500,000 
[2,000 U11D5 00033 27,300,000 || 40,000 01194 00074 40,500,000 
13,000 01153 Y0035 29,600,000 41,000 01198 00078 QO0004 39,400,000 
14,000 O1158 QO008S 31,500,000 42,000 01198 00078 40,4.00,000 
190,000 01153 000383 34,100,000 43,000 01198 QOOT8 41,700,000 
16,000 V1103 000383 36,400,000 44.000 01202 00082 Q0004 40,300,000 
17,000 U11o7 00037 QO004 34,500,000 45,000 01202 Q0082 41,200,000 
15,000 Ul1o7 QO037 36,500,000 46,000 01207 QO0087 00005 39,600,000 
19,000 1157 00037 38,500,000 47,000 01211 00091 OO004 38,700,000 
20,000 01161 00041 00004 36,600,000 48,000 01211 00091 39,600,000 
21,000 01166 .Q0046 .QO005 54,500,000 49,000 01216 O0096 O0005 38,900,000 
22,000 .01166 00046 35,900,000 50,000 01216 00096 39,000,000 
23,000 01166 00046 $7,500,000 51,000 01216 00096 39,800,000 
24 O00 01166 00046 39,100,000 52,000 01216 00096 40,600,000 
95.000 O1166 OO046 40,700,000 23,000 01220 OO100 OO004 539,700,000 
26,000 01170 00050 00004 39,000,000 54,000 01238 .00118 .00018 34,300,000 
27,000 01170 00050 40,500,000 *55,000 01328 00208 .00090 19,800,000 

Breaking Load 


Amount of Deformation.—On comparing the columns of “Differences” in the tables 


= 


oiven above, it will 


be noted that the amount of compression for each additional load of 1000 pounds per square inch of 


area was very uniform throughout the whole set of tests. With few exceptions, the maximum variation 
for the whole four hundred observations taken was about 0.0001 of an inch, and the majority of the varia- 
tions were within 0.00008 of an inch. This uniformity is slightly more apparent in the tests of nephrite than 
in jaceite. 

In many instances, particularly with the jadeite, several increments of load would be added before any 
sudditional increase in deformation would be observed. In this respect it was more erratic than the nephrite. 
Llowever, considering: the very small value of these measurements and the fact that the specimens were not 
duplicates, the results are really quite wondertul. Attention must also be called to the fact that all the varia- 
tion recorded is not due to deformation of the specimen. A certain proportion must be charged to unavoid- 
able errors in reading the instrument, and a considerable portion to errors in the instrument itself. ‘The 
Olsen compressometer used was the only one obtainable suited for so short a gauged length as - of an inch. 
[It read directly to joi (0.0001) of an inch, and smaller values were estimated. he instrument was not as 
accurate as claimed by its maker, though by carefully standardizing, and obtaining its errors for the range 
over which it was used, it was possible, by applying corrections, to get quite accurate observations. 
An initial load of 500 to 1000 pounds per square inch was applied before readings were begun, and most 
of the records are not to be fully depended upon until a load of 2500 pounds per square inch has been 
reached. By that time specimen and instrument have settled to a rigid bearing and the readings become 
logical. . 

The total amount of compression, as expressed in percentage of the gauged length of ; of an inch, is also 


. ¥ re neceimens where measurements were obtained at loads of 75.000 pounds per 
quite uniform. On the four specimens where measurements wert obtained at load | 1 
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I12 COMPUTATION OF THE MODULUS OF ELASTICITY 


A el 


square inch, the amounts of compression were practically {, i> 10» and ) Of one per cent.—a variation of only 
* of one per cent. in all. With the two jadeites from burma, which broke at 40,000 pounds and 55,000 
pounds per square inch respectively, measurements made at 40,000 pounds per square inch on each give 
exactly the same amount of compression— viz., ;; of one per cent. 

Numerous attempts were made to determine if permanent set remained after the application and removal 
of certain definite loads, but the amounts were so small, if any really existed, that they were beyond the 
capacity of the instrument to measure accurately, so the plan was abandoned. 

Specimens Nos. 7, 96, and 162 were measured laterally while sustaining a load of 75,000 pounds per 
square inch, and these dimensions were found to have increased in proportion as the vertical dimensions 
had decreased. With one exception (which may have been an error in reading’), this expansion in each 
direction was from ; to = of the total compression. 

Elastic Limit.—With the possible exceptions of Nos. 4 and 15, none of the specimens showed any clearly 
defined elastic limit under the loads for which deformations were measured. ‘The two exceptions crushed 
before the instrument was removed, so deformation readings were taken up to the point of failure. In these 
two instances there is a large increase in the amount of compression just previous to failure (see Plate of 
Stress-Diagrams) that would seem to indicate an elastic limit, though the point is so near the breaking: load 
that it is quite probable that final disintegration had begun. 

Modulus of Hlasticity— The modulus of elasticity was calculated for each deformation measured. In com- 
puting this the well-known formula B= was employed, in which //=modulus, p=unit load, d=unit deforma- 
tion. It will be observed from the tables that the modulus of elasticity has a marked variation for the differ- 
ent specimens, and for different loads on the same specimen, but this is to be expected with such material. 
It is well known that the modulus of elasticity of stone is quite variable, and increases with increase of load 
over quite laree ranges of application, often differing by several millions in value. ‘This characteristic is 
very marked in these tests, but as a whole the results are surprisingly regular when one takes into consid- 
eration the widely varying character of the specimens and the very small length measured, because of which 
a slight variation in the fourth decimal place of measurement would make a difference of hundreds of thou- 
sands in calculating the value of the modulus. 

The varying value of the modulus for each specimen is clearly shown in the accompanying: diagram, where 
all the moduli for each test were plotted to scale, and the average curves drawn. 

In all cases, the modulus gradually increased with the load; sometimes this continued to the point where 
the instrument was removed, as in the nephrite from China, No. 96; sometimes it rose to a maximum and 
practically held there, with moderate fluctuations, for some time, then reduced slightly as in the case of the 
New Zealand nephrite No, 162, and the Chinese (Turkistan) nephrite No. 97, while in the case of the Bur- 
mese jadeite No. 7 it rose to a maximum in the same way, then took a decided fall with gradual regularity. 

Lhe two jadeites from Burma, No. 4 and No. 15, both crushed while the compressometer was. still 
attached, and they both show a sharp falling off of the modulus during the application of the last few thou- 
sand pounds of load. ‘This was undoubtedly due to Incipient failure of the specimen. The former (No. 4) 
gives a very regular curve, but the curve of the latter (No. 15) is exceedingly erratic in its character, for 
which no cause is apparent. It is probably due to errors in reading the instrument. 

Lhe most remarkable feature of these figures, and the one which shows more clearly than anything: else 
the wonderful tenacity and elasticity of this rare mineral, is the very Ingh value which the modulus attains. 

The minimum value is 3,000,000 and the highest 47,000,000. Four specimens gave a maximum of over 
30,000,000, and for No. 96 (the lowest record) the maximum was L),000,000. The extraordinary character 


of these heures will be best understood by 


reference to the adjoining: table, giving the Steel. 28,000,000 to 30.000.000 Granite. 2.000.000 to 9,000,000 

° 5 vi : Fe ‘ao a ) (Or . = Vy éé = 
approximate values of the modulus of elastic- Cast Iron, 12,000,000 27,000,000 Limestone, 3,000,000 5.000.000 
ity fi : 1-] : Marble, 6,000,000 * 14,000,000 Sandstone, 1,000,000 “ 5,000,000 
It} Or various well-known materials cS deter- Blue Stone, 4,000,000 * 9.000.000 JADE. 3,000,000 * 47,000,000 


mined by United States Government tests: 





Lhe figures given for stone are considerably higher than those civen by Professor Bauschingeer from 


investigations on Bavarian stone. 
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GREAT COHESIVE POWER OF JADE CLEARLY SHOWN BY TESTS 113 


TENSION TESTS 


THESE also were made by Professor Woolson with the same Mmery hydraulic testing-machine, and on 
specimens of the carefully selected and typical material already described as having been used in the other 
tests—viz.: No.7, jadeite from Burma; No. 96, nephrite from China; No. 162. — a | 
trom New Zealand ; No.130, from Siberia; Nos. 67, 78, and 79, from Chinese Tur- es 
kistan; and No. 134a, from Jordansmithl, Silesia. Only one specimen of each 

was tested. ‘They were of the shape and size shown in the annexed diagram. Ie ee Se | 


The results are here tabulated: 











| I] [1] [V V VI Vil VIII 
Material . Jadeite Nephrite Nephrite Nephrite Nephrite Nephrite Nephrite Nephrite 
Source Burma China New Zealand ‘Turkistan Siberia Turkistan Jordansmiihl Turkistan 
No. on specimen . 1 e18) 162 19 150 73 L34a O7 
‘Thickness O70 in. .905 in. O17 in. .205 in, 908 in. .908 1n. O19 in. 905 in, 
Average width at 
fracture 264 in. O40 In. 700 in. .770 in. 993 in. .746 in. Oot 1N. dot in. 
Area of fracture .2605 sq. mM. 270 sq. im. .962 sq. In. Oo9 sq. in. .3U01 sq. Im. O19 Sq. In. 279 sq. 1. 270 sq. mM. 
Maximum load 1340 lbs. 1620 Ibs. 1970 lbs. L000 lbs. 820) Ibs. SSO Ibs. $10 lbs. 1490 Ibs. 
Strength per square 
inch 2056 lbs, 9959 Ibs. O44? lbs. 2570 lbs. 2724 Ibs. 2321 Ibs. 2903 lbs. DO18 lbs. 
Character of fracture Square across Somewhat (Wuite irreg- Square across square across Slant Ing along square ACTOSS Square across 
ragged and ular and at 4 inch at inch cleavage plane the smallest | the smallest 
at an angle ragged fromsmallest fromsmallest about $ ineh section section 
section section from smallest 
section 
LIMG ‘OL. test 2 «. % LO min. 5 min. 1] min. Averaged trom 8 to 15 minutes 


KEMARKS :— Seams in structure of Nos. 96 and 162 turned white when nearing the maximum load. 
Ata pull of 1920 lbs, the first erack oceurred in No. 162. and the specimen opened On one side. 


Shght flaw or cleavage was observable in No. 78 before test, beginning at and running up one side. 


The figures are very uniform, but are in no way as striking as the compression tests. The specimens 
were so short that it was impossible to attach an instrument for measuring the deformation, so the ultimate 
strength was the only result obtained. 

The great cohesive power of jade is very clearly shown by these tests of Woolson and Page. It is this 


wonderful resistance to stresses of every kind which conduces to the enduring quality of the mineral and 


makes it possible to carve it into the most delicate forms and impart to it such a mgh polish. Crystals of 


(liopside, tremolite, and actinolite, the equivalents of the jade minerals in composition and hardness, possess 
none of the ereat tenacity which isolates nephrite and jadeite. After what has been said above, however, 
under the head of Structure, it is not difficult to understand that this great difference in cohesiveness is to 


be traced to the fibrous character of jade, the individuals which compose the mass being’ so compactly 


felted, woven, and twisted together that the whole possesses a power of resistance to fracture or to cutting’ 


far above that of the individuals themselves. 

It is said of nephrite, as of almost every rock or mineral that is mined, that when first taken from the 
mine it is susceptible of being much more readily worked than later. ‘There is a possibility that while it 
still contains a little quarry-water it may be a trifle more readily worked, but this has never been proved. 
Indeed, it is the difficulty of quarrying jade that impels the quarrymen of Burma to resort to the use of fire 
in detaching the jade mass from its bed. This difficulty was well illustrated in the writer’s experience at 
the Jordansmithl quarry in April, 1899, when an attempt was made by drilling and blasting to remove the 
laree block of nephrite, weighing 2140 kilogrammes, now in the Collection. After a few blows on the head 


of the drill the point became blunted, much to the surprise of the workmen, and the blasting had to be 


abandoned. 
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[14 JADEITE DISTINGUISHED FROM NEPHRITE BY ITS HARDNESS 


FRACTURE 


THE fibrous structure which gives to the jade minerals their exceptional tenacity is again expressed In their 
mode of fracture. Both jadeite and nephrite possess a very perfect cleavage parallel to the prismatic planes 
of their crystals; but, as a rule, the individuals are so small in both minerals that these cleavages are imper- 
ceptible and the fracture surface 1s very uneven, splintery, and as though dusted over with minute slivers of 
the substance, the roughness being readily felt if the finger be drawn across the surface. It may best be 
likened to the surface of broken horn. 

This type of fracture is, however, particularly characteristic of nephrite. The more granular jadeite, 





especially that of coarser grain, breaks with a distinctly granular fracture often not unlike that of marble 
the cleavage of each grain being visible in the numerous listening facets that stud the surface. but even 
this eranular fracture-surface is more or less rough and splintery, thus testifying to the tenacity with which 


the particles cling to one another. 
HARDNESS 


Hanrpness, or the degree to which a substance resists abrasion, is one of the simplest and one of the most 
practical means of distinguishing minerals, and especially in distinguishing jadeite from nephrite. It has 
been found that the hardness of pure nephrite is quite constant at 6.5 of the Mohs scale, or that of micro- 
cline feldspar—i. e., it can be scratched by quartz, but will not scratch quartz; whereas jadeite when pure 1s 
very constant at 7 (the hardness of rock-crystal), but it can be scratched by agate or chalcedony, which are 
a trifle harder than the crystalline varieties of quartz (vock-crystal and amethyst). Consequently jadeite 
will scratch nephrite, especially when it is polished. If, therefore, a slab of polished nephrite be plainly 
scratched by a jade mineral, the latter cannot be nephrite and may be classed as jadeite. This, however, 1s 
true only of pure jadeite and pure nephrite. Errors may arise from the admixture of other minerals In 
ereater or smaller quantities. In some pieces these can be detected by the naked eye, or with the aid of a 
pocket lens, but can most surely be detected and identified by microscopic examination of thin sections. 

The hardness, according to the Mohs scale, of every piece in the Collection was determined by the 


present writer, by the methods common among mineralogists, and 


Topaz, with a hardness of 8 


by means of finely pointed triers made of the following minerals: : i 
: Quartz, with a hardness of 7 
'o corroborate the results thus obtained and for purposes of com- Mi¢rocline feldspar, with a hardness of 6.5 
parison, a set of four additional triers was made from typical pieces Orthoclase feldspar, with a hardness oF 0 
Apatite, with a hardness of 5 





of jadeite and nephrite in the Collection. ‘These, like the five already 
mentioned, consisted of small prismatic sections, four to five millimetres in breadth and ten to twenty 
millimetres in length, pointed at each end. ‘hey were as follows: 


The triers were held firmly in the hand and 


then steadily drawn across the specimen to be No. 1—148 Crude nephrite from Silesia, Hardness 6.5 Mohs seale 

tested for a distance of usually not more than two +, New Zealand, Me 
ae. | os | jadeite ‘ Burma, 

to five millimetres. ‘The trier of the lowest e439 # r ‘ ‘ 





hardness was first used, and then the next higher 
in regular succession until a scratch could be obtained; and, owing to the extreme fineness of the points, so 
delicate was this scratch that it was scarcely discernible by the naked eye. Indeed, in many cases it was 
necessary to use a pocket lens. In almost every instance the result was obtained with little difficulty, for 
even the mineralogical pieces had been polished on one side to show more clearly the color of a polished 
surface as well as that of the natural fracture or cleavage, and every archveological object had either a 
polished or a smooth surface. Nephrite was not affected by orthoclase feldspar (unless part of it was de- 
composed), it was scarcely marked by microchne feldspar, but could readily be scratched by quartz. Jadeite 
was not affected by microcline feldspar, scarcely by quartz, but markedly by chalcedony and agate points, 
which, although quartz, are shehtly harder; and of course the jadeite of Burma scratched the nephrite from 


Silesia. Siberia. and New Zealand. 


DETERMINATION OF DENSITY OF JADE OBJECTS IN COLLECTION 115 


SPECIFIC GRAVITY 


Tin density, or specific gravity, of jade offers a comparatively simple problem for study. In jadeite we have 
a pyroxene, and in nephrite a member of the parallel amphibole series. In general terms, other factors being: 
equal, the pyroxenes are higher in specific gravity than the amphiboles, and the difference is well beyond 
the range of experimental errors. The mean density of nearly five hundred nephrites, according to the fig- 
ures given elsewhere, is 2.95+. That of about one hundred jadeites is 3.382+, and that of six chloromelanites 
is 3.40+. Chloromelanite is essentially a jadeite containing a larger proportion of iron compounds, and to 
that cause mainly its higher specific gravity is due. The table which is given farther on well shows the 
range of variation in each group of jade. 


ry) - : ‘ ° a i . ’ ° . 4 . ° 
Uhe determination of the density, or specific gravity, of every piece in the Collection that was not insepar- 


ably mounted in wood or metal was kindly undertaken by Professor William Hallock, of the Department of 


Physics in Columbia University, New York; and his account of the methods, and of the special devices 
employed by him, is here given in full. 

Ihe determination of the density of a large number of such objects as are brought together in this won- 
derful Collection of Jades, and especially of large, finely sculptured pieces, presents two problems of novel 
interest: first, the handling of a single piece weighing as much as sixty kilogrammes (one hundred and 
thirty-two pounds), several weighing from five to fifteen kilogrammes, and, secondly, a very laree number 
of smaller articles. 

Apparently no one has heretofore attempted to determine, by immersion, the density of an object weigh- 
ing more than a few pounds, and indeed there has been little or no necessity for such a determination, since 
it is but rarely that a heavier specimen is sufficiently homogeneous to make its density of interest, and if it 
were, a piece could be knocked off for examination; but one cannot knock off a piece of an absolutely unique 
carved jade jardinicre. 

‘or the examination of the heavy articles a Kohlbusch bullion balance of thirty kilogrammes (one thou- 
sand ounces) capacity was used; two other Kohlbusch balances for moderate load, and a Becker analytical 
balance, were employed for the smaller articles, as the case required. For the great jardiniére, with its mass 
of sixty kilogrammes, double the load of our largest balance, a special device had to be invented. It con- 
sisted of an auxiliary lever, or balance-arm, having three parallel steel knife-edees, one under each end and 
one on top about one fourth the length from one end. ‘The knife-edge under the short end rested upon a 
plate of glass mounted upon a wooden trestle, the knife-edge under the long end of the bar resting upon a 
plate of glass lying on the centre of the left-hand scale-pan. Upon the third knife-edge rested a plate of glass 
under a yoke, from which depended a hook upon which the object to be weighed could be hung. By placing 
a ten-kilogramme weight upon this hook it was possible to weigh the pressure upon the scale-pan and thus 
determine accurately the ratio of the lever arms. Hanging the jardiniere upon the hook, its weight in air 
was observed, and then, placing around it a tank of water, it was possible to determine its weight when 
immersed in water, these two weights enabling one to calculate the density. ‘he system is more efficient 


and convenient when the vertical plane through the balance beam and that through the auxiliary beam are 


4 


approximately at right angles to each other. 

The other pieces of over one kilogramme mass were placed upon the pan of a suitable balance and 
weighed, one after another. Then, replacing the ordinary pan of the balance with a skeleton pan hanging 
upon a single fine wire in a tank of water, the same articles were weighed in water. 

A great number of the articles under one kilogramme in mass (over five hundred) were determined upon 
a special form of balance constructed for the work. The left pan was removed and in its stead was placed 
a two-story pan; the upper one hanging directly on the beam, and the lower one hanging by a single fine 
wire from a hook under the upper pan. ‘The lower pan was entirely submerged in a jar of water, only the 
suspending wire passing through the surface. Under these conditions the balance 1s counterpoised and 
adjusted and is then ready for the day’s use. It must, however, be readjusted from time to time, on account 


of the varying temperature and level of the water. This arrangement is very convenient and enables one to 


: 
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116 DIFFERENCES IN DENSITY OF INDIVIDUAL JADE SPECIMENS 


determine densities very easily, rapidly, and withal accurately. ‘The object is placed in the upper pan and 
weighed in air, then upon the lower pan and weighed in water, and all is finished. In the latter part of the 
investigation a similar two-story pan was fitted to all the balances. Any difficulty arising from the capillary 
action of the surface of water where the wire passes through is readily eliminated by making small waves 
on the water; for example, by tapping on the tank or by putting the tip of the finger into the water while 


the weighing’ 1s going’ on. 


© 


In all eases the article was first wetted with alcohol, then washed in an auxiliary tank of water, and then 
placed on the lower pan in the weighing-tank; in this way it was possible to ensure pertect wetting and the 


entire elimination of all air films and bubbles. In certain special cases where the article was slightly por- 


ous, it was weighed in water several times after periods of soaking ranging from a few hours to several 


days. The formula used to calculate the results is the usual one to be found in any reliable text-book : 


p— tf (O—L)+L, 
Wes 2 
in which PD is the density or specific gravity. 
M is the apparent weight of the body im air. 
W is the apparent loss in weight of the body when suspended in water. 
( is the density of the water in which the object 1s weighed. 


L is the density of the air at the temperature and barometic¢ pressure existing during 





the weighings. In practice it is sufficiently accurate to assume L = 0.0012. 


This formula is rigidly correct, and allows for the buoyant effect of the air upon the weights as well as 
upon the object. 

The object is weighed in air, and this weight is M; it is then weighed while submerged in water whose 
temperature is noted; this weight in water subtracted from the weight in air gives |W, the loss in weight 
due to the buoyant effect of the water; @ is obtained from a table giving the density of water at different 
temperatures. 

The specific gravity of over one thousand separate pieces, with a density of 2.9 and over, was determined 
by Professor Hallock. The figures given below are based on the first five hundred and ninety-eight of 
these, and may be accepted as typical of all. 

Of the five hundred and ninety-eight specimens six were chloromelanites; one hundred and one, jadeites; 
four hundred and ninety-one, nephrites. 

From 2.9 up to 3.0 417 pieces averaged 2.9389 (nephrite) yom 3.2 up to 3.64 101 pieces averaged 3.3152 (jadeite) 


4 


2h oe ei a A 14 rs oe 9.0199 (nephrite) * 3.94 upward hs «S - 3.4039 (chloromelanite) 


Taking the nephrites all together, the average is 2.9505; the jadeites and chloromelanites together show 


an average of 3.35202. 


Jadettes., Jadeites. 
6 chloromelanites average 3.4039 S pieces have a specific gravity of 3.31 + (average 3.3182) 
45 pieces have a specific gravity of 3.88 + (average 35,3351) 2a = > & 3.3041) 
eA ts es ts t 5 ES — ( bt D.O202) 19 i ts 74 be 3.20 + ( * Oo. 20926 ) 
Nephrite Ss, Nephrite S. 
» pleces have a specific oravity of 5.10 + (average 3.1311) 145 pieces have a specific eravity of 2.95 + (average 2.9545) 
71 + +6 vs os pues Ne OS 3.0109) 65 20946 ( * 2.9401 ) 
34 Ps +. 299+ ( +. 2 QO45) JA -- a6 es ee 295+ Pt 2.9506) 
IR “s + 6 4 2.98 + ( F 2.9545) | aa te ry 2.9290) 
b) 3 ' J + RO + ut se 2 9748) | 2 3 2 Z2A0L 7 { a 2.9171) 
ba =& of . . 2.90 + ? 2.9042) ~ ane oS .. PAS A, a) 2.9059) 


t91 nephrites average 2.9505 


When we study the individual specimens in detail, many differences of density appear; but in most cases 
they are easily intelligible. In the less pure jadeites and in all the nephrites we have to deal with salts of 


hime and magnesia, which replace each other in varying proportions. An increase in magnesia tends to 
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JADE LONG UTILIZED MUSICALLY BY THE CHINESE L1% 


raise density, and an increase in lime to lower it. If however, the lime in a specimen represents a pyrox- 
ene, the density will be higher than in an amphibole of similar composition. [ron increases density very 
perceptibly ; water, on the other hand, is a depressing agent. Again, an admixture of a lighter mineral 
diminishes specific gravity; as in No. 4, a mixture of jadeite and analcite of density 3.2176, and in No. 303. 
a jJadeite and albite mixture of density 2.8345. In short, the specific gravity of a given sample depends 
upon many factors, which often operate in different directions; but as we approach the typical minerals in 
their greatest purity remarkably constant and uniform values appear. ‘The statistical table shows how close 


the determinations run together, and indicates a remarkable uniformity in this particular. In most cases 


density alone will distinguish between jadeite and nephrite, but the first species contaminated by a lighter 


impurity may even fall below a nephrite which happens to be rich in iron. 


THE SONOROUSNESS OF JADE 


THe resonant character of jade has long been known to the Chinese, and regarded by them as a sure sign 
of the genuineness of the material, when found united with translucency and the proper color. ‘Sounding- 
stones,” and stones for polishing them, are mentioned in the earliest historical records of China—twenty- 
three centuries B.c.—as tribute to be furnished by certain provinces, after the waters of the oreat Chinese 
flood had been regulated and drained off by Yii the Great, and the empire resurveyed by him.! 

Confucius played on the ‘musical stone,” and we find frequent reference to it in the early classical litera- 
ture of the country. “Full indeed is the heart of him who beats the musical stone like that” was the 
remark of a passing peasant as Confucius, the sage, and disappointed reformer, then a sojourner in the 
principality of Wei, sought solace in the tinkle of the sounding-stone as he bewailed the degeneracy of his 
times and the non-success of his teachings. 

The “Book of Poetry,” a collection of odes ranging in date from 1765 B.c. to the sixth century B.¢., refers 
to the ‘musical stone” in connection with the mouth-orean, the flute, and the drum: and in one of the odes. 


whose theme was ceremonial music, we are told that 


When the bells and drums sound in harmony 
And the sounding-stones and flutes blend their notes, 


Abundant blessing 1s sent down. 


‘These musical stones were of various kinds: 


(1) ‘The “single stone,” used “to receive the sound” at the end of a line, as in chanting’ a ceremonial 
hymn. 

(2) A series of sixteen, all of the same size and shape, but differing in thickness, forming: the “stone 
chime,” used in court and religious ceremonies. 

(3) <A series of twelve to twenty-four pieces, carved into fantastic shapes, forms what is called the “sineers’ 


chime.” 


Jade was the material best adapted for musical uses, but we are told in the books that other stones were 
also in use, especially a kind of black calcareous stone which was more easily worked than Jjade.* 

The common form of the musical stones composing the stone chime is that of an undecorated obtuse- 
angled carpenter’s square with unequal arms, the longer—that usually beat——measuring 1.5 feet, and the 
shorter, 1.35 feet. 

The Collection includes several specimens of the decorated kind. ‘Two of these (Nos. 421 and 646) and 
a number of bowls and other objects, twenty-one in all, were selected for a series of special sound-tests by 
Professor Hallock of Columbia University, and his report, preceded by a description of the specimens tested, 
is now given in full. 


‘See the Shoo King, Vol. II. part 1, p. 121, in Leeve’s Chinese Classies (London and Hongkong, IS6)), 
2 See Chinese Music, by J. A. Van Aalst, published by the Imperial Maritime Customs of China (Shanghai, 155+), 
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118 DESCRIPTIONS OF THE SPECIMENS TESTED FOR SONOROUSNESS 


Number 446. 


Numbers 422. 


Number 488. 


Number 763. 


Number 692. 


Number 7o6. 


Number 489. 


Number 701. 


Number 695. 


Number 697. 


Number 642. 


Number S0O6. 


Number 414. 


TWENTY-ONE JADE OBJECTS TESTED FOR SONOROUSNESS 
A evaceful ju-i sceptre of beautifully compact and pure nephrite, 46.4 centimetres long, 11 
centimetres broad, and 1.3 centimetres thick ; weight, 33.792 ounces ; specific gravity, 2.9620; 
broad oval head of four-lobed outline, carved in relief; an incised inscription on the stem. 
A pair of plain rice-bowls of jadeite, 8 centimetres in height and 17.2 centimetres in diame- 
ter; specific gravity of No. 422, 3.338604; of No. 4238, 3.8376; weight of No. 422, 12.617 
ounces; weight of No. 423, 14.575 ounces. 

A bowl of remarkably pure jadeite, carved in slight relief, and known as a “camphor 
bowl” because of its resemblance in color and texture to lump-camphor, showing’ a trans- 
lucent ground, thickly interspersed with clouds of opaque white. Height, 5.5 centimetres ; 
diameter, 16.5 centimetres; weight, 11.415 ounces; specific gravity, 3.3374. It 1s so trans- 
lucent in parts that print in contact with it can be read through It. 

A small cireular fluted dish of translucent, homogeneous, and compact nephrite, modelled 
after the conventional chrysanthemum pattern; 3.5 centimetres in height and 16.6 centi- 
metres in diameter; weight, 7.591 ounces; specific gravity, 2.9070. 

A rice-bowl of remarkably fine-grained, translucent, homogeneous, and compact nephrite, 
with a low foot cut in seallop fashion, and a double band of vertical fluting's, convex with- 
out and concave within. Height, 5 centimetres; diameter, 12 centimetres; weight, 5.344 
ounces; specific gravity, 2.9492. 

A highly polished nephrite bowl of remarkably pure material and of almost ege-shell thin- 
ness, fluted into eight slightly bulging: lobes, and poised upon a circular rimmed foot, and 
provided with handles carved in openwork with a spiral ornament. Height, 5.7 centi- 
metres; diameter, 13 centimetres; weight, 6.204 ounces; specific gravity, 2.9506. 

A small tea-cup of exceedingly pure and transparent jadeite, with a circular rim round the 
foot and a slightly etched design on the outside. Height, 4.5 centimetres; diameter, 10.0 
centimetres; weight, 3.152 ounces; specific gravity, 3.3574. 

A small polished bowl without decoration or carving except an incised inscription under- 
neath. The material is nephrite, translucent, compact, and remarkably homogeneous in its 
texture. Height, 6.5 centimetres; diameter, 14.3 centimetres; weight, 10.293 ounces; spe- 
cific gravity, 2.9809. 

A small round saucer-like dish with three rings of fluting’s surrounding’ a convex button- 
shaped middle engraved with cross-lines. ‘The nephrite is translucent, very compact and 
homogeneous, with inclusions of a black metallic substance—-probably chromite. Height, 
4.0 centimetres; diameter, 15.9 centimetres; weight, 7.216 ounces; specific gravity, 2.9915. 


— 
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A round saucer-like dish, finely fluted in three concentric rine’s encircling: a round, nearly 
flat, cross-hatched centre. ‘he nephrite is translucent, and very hornlike in its general 
texture. Height, 3.8 centimetres; diameter, 16.1 centimetres; weight, 7.415 ounces; spe- 
cific gravity, 2.9968. 

A large round dish of flattened saucer-like form, plain inside but covered outside with a 
carved decoration in slight relief. The nephrite is translucent, homogeneous, and compact, 
and shows a number of inclusions. Height, 2.5 centimetres; diameter, 27.6 centimetres ; 
weight, 20.024 ounces; specific gravity, 2.9757. 

A shallow undecorated bowl, with flat base, of translucent, homogeneous, and compact 
Siberian nephrite. Height, 3.3 centimetres; diameter, 12.2 centimetres; weight, 5.425 
ounces; specific gravity, 3.0154. 

A large flaring bowl, with circular rimmed foot, of the variety of nephrite styled “ pudding- 
stone jade.” Height, 7.5 centimetres; diameter, 20.3 centimetres; weight, 17.448 ounces; 


specific gravity, 3.0084. 


PECULIARITIES OF THE TONES EMITTED BY JADE [19 


t 


Number 492. <A large round saucer-shaped dish, of conventional chrysanthemum design, carved out of the 
“melting snow enclosing bits of moss” variety of jadeite, so called from its eeneral aspect. 
It is carved outside with a double ring of flutings, and inside with six concentric rings of 


) 


florets or petals. Height, 4.7 centimetres; diameter, 29.4. centimetres; weight, 50.116 
ounces ; specific gravity, 3.3563. 

Number 767. <A large undecorated bowl of nephrite, which shows a marked horizontal stratification, as 
indicated by numerous inclusions of a black metallic mineral— probably chromite. Height, 
¥.2 centimetres; diameter, 16.8 centimetres: weight, 12.429 ounces; specific gravity, 
2.9499. 

Number 495. <A jadeite rice-bowl of beautifully translucent, homogeneous, and compact texture, and so 
thin that print can be read through it at a distance of three to four millimetres. The 
color 1s somewhat poetically but accurately described as suggesting “bits of moss enclosed 
in melting snow.” Height, 7.75 centimetres; diameter, 18.45 centimetres; weight, 13.716 
ounces; specific gravity, 3.5385. 

Number 643. A large round saucer-shaped dish of very translucent, homogeneous nephrite, carved in 
relief with scrolls on the exterior, and polished to an exquisite thinness. Height, 6.2 centi- 
metres; diameter, 25.5 centimetres; weight, 19.627 ounces; specific gravity, 2.9939. 

Number 646. <A ‘musical stone” in the form of a broad obtuse-angled band, carved in relief. with total 
length of 22.2 centimetres, width of 10.8 centimetres, and thickness of 0.6 centimetre: 
weight, 9.511 ounces; specific gravity, 2.9787. Translucent and compact nephrite of very 
sinewy structure. 

Number 421. A small carved “musical stone,” having the outline of a fish with bowed back, thus ap- 
proaching the angular shape of a regulation hanging musical stone with unequal arms. 
Total length, 2+ centimetres; breadth, 15.6 centimetres; thickness, 0.9 centimetre: 
weight, 12.452 ounces; specific gravity, 3.5569. Translucent, homogeneous, and compact 
jadeite. 

Number 805. A finely polished ruler or bar of translucent New Zealand nephrite, of square section; 31.7 
centimetres long and 1.25 centimetres thick; weight, 5.008 ounces; specific gravity, 
5.0105, 


Owing to the high modulus of elasticity and the extreme compactness of jade, it possesses the property 
of emitting a very clear tone when struck, and of maintaining the tone for a comparatively long time. 
The tones are of the pure quality usually described as ‘‘ bell tones,” or as “clear as silver,” or as “ silvery 
tones.” ‘This is undoubtedly due to the fact that the tones are often simple or ‘‘ pure,” unaccompanied by 
any overtones; in other cases, where the tone 1s complex, the relation of the partial tones to each other is 
that of some of the principal harmonious chords, as, for example, the major third-fitth chord (¢ e g), or the 
same diminished (¢ e flat g), ete. 

Owing: to a lack of perfect symmetry in either thickness or quality of material, the Jades, like bells in 
oeneral, emit a tone that varies in intensity rhythmically, giving rise to what the physicist calls “ beats,” 
and what is called ‘“‘tremolo” in the orean and the voice, and “throbbing” in bells. If these are not too 
frequent,—not more than eight or ten per second,—they lend a peculiar charm to the tones; but when 
they become more rapid they produce a very disagreeable roughness or discord in the tones. 

Each of the bowls, plates, saucers, and similar articles might be made the subject of an elaborate acoustic 
investigation, but the score reproduced later will serve to give an idea of the range and peculiarities of the 
tones represented. 

In order to determine the rate of vibration, and possibly the components of the tones, recourse was had 
to the method of photographing a small gas-flame which was controlled by the motions of the particular 
bowl or object under study. 

Gas, on its way to a small pointed-flame burner, is made to pass through a little box which 1s provided 


with a cover of very thin india-rubber. This cover rests against the edge of the bowl, and thus the yibra- 
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tions of the bowl are transferred to the gas, and thereby to the little flame. The flame is photographed 
upon a plate that is moving sideways, so that each jump of the flame falls upon a different part of the plate, 
and the resulting picture looks very much like the teeth of a saw. A similar arrangement resting against a 
standard electrically driven tuning-fork gives another series of teeth, from which the rate of motion of the 
plate is computed. 

The quality of the tone depends upon the character of the blow, and where it strikes the piece; this is of 
course due to development of tones higher than the fundamental, either alone or along with the fundamental 
in varying relative intensities. In these experiments the bowls were struck with a soft wooden hammer, 
on their extreme edges, the blow being: as staccato as possible, and the bowl being so supported as not to 
interfere with its free vibration. 

The following table gives the rate of vibration of the fundamental tone, the combination of tones (if pres- 


ent), the number of beats per second, and the duration of the tone after a moderately strong blow. 
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PROBLEMS SUGGESTED BY THE IMPURITIES IN JADE 12] 


THE CHEMICAL CONSTITUTION OF JADE 


A stupy of the chemical constitution of jadeite and nephrite, by Professor F. W. Clarke, Chief Chemist of 


the United States Geological Survey, and his deductions given herewith, open up a variety of interesting 
and curious questions, some of which have a bearing upon problems lying beyond the limits of mineralogy. 


Krom Iddings’s observations it seems probable that nephrite is sometimes derived from pyroxenes by a pro- 


£ 


cess of alteration. He describes, first, jadeites pure and simple; then come jadeites containing traces of 


amphibole, then with much amphibole, then nephrites containing residual jadeite, then nephrites with the 
slightest possible remnants of jadeite, and finally nephrite alone. The series is continuous, and in it no 
sharp breaks appear. Now, as has already been shown, the pyroxenes have higher specific gravity than the 
corresponding amphiboles. ‘The change from one series to another, therefore, as a consequence of dimin- 
ished density, implies increase of volume; and this, in the interior of a rock mass, involves the generation 
of pressure. In other words, the production of the amphibole from the pyroxene takes place under more 
than the normal pressure of the superincumbent rocks, and it is possible that this fact may account to some 
extent for the remarkable compactness and tenacity of the product. Another consequence is deducible from 


namely, that the molecular weight of the pyroxene is greater than that of the amphibole; 





the phenomena 
the one molecule being probably a polymer of the latter. Greater density implies greater complexity of 
molecule, and the change from one to the other represents a breaking down of the more complex into the 
simpler. Ordinarily, but on quite superficial grounds, the amphibole molecules have been regarded as 
heavier than the molecules of pyroxene, but all the valid evidence indicates that the reverse proposition is 
true. ‘Lo this subject I shall recur later. 

Another class of problems is suggested by the impurities in jade, or rather by its mixture with other min- 
erals. or example, No. 303, a mask from Mexico, is shown by Penfield and Iddings to be a mixture of 
jadeite and albite. No such mixture has been observed among the Oriental jades, and it therefore becomes 
more than probable that the Mexican mineral is indigenous. ‘lo mineralogists this will seem to be a very 
simple and obvious matter; but the fact that jadeite has not been reported as found at any Mexican locality 
in situ has led some anthropologists to assume that the American material was derived from an Asiatic 
source through some prehistoric channel of communication. A fuller study of jadeite from Mexico and Cen- 
tral America might reveal still other differences, and so dispose of the anthropological speculation forever. 

Still another highly suggestive specimen is No. 4, from Burma, a mixture of jadeite and analcite with a 
trace of diopside. Between jadeite, analcite, and the ferric equivalent of jadeite, acmite, there are relations 
of decidedly important character. The empirical formule of the three minerals are as follows: acmite, 
Nal’eSi,O0,; jadeite, NaAISi,O,; analcite, NaAISi,0,;H,0. That 1s, empirically analcite has the composition 


of jadeite plus one molecule of water. Fused jadeite has the properties of fused analcite, and in Norway 


pseudomorphs of analcite after acmite have been observed by Brogger. A relationship between the species 


is evident; but upon closer scrutiny it becomes more complex than it at first appears to be. Let us study 


the molecular volumes of the three minerals, the molecular volume being the quotient obtained upon divid- 
ine’ the molecular weight by the specific gravity. 


Molecular Specific Molecular 


weight eravity volume 


Aemite, NaFesSi.O, . . 231.8 


Jadeite, NaAlISpnO, . . 202 -9 
Analeite, Na AIsi,0,H.O 221.0 





Here we find acmite and jadeite near together, while analcite gives a volume one half greater. Between 
jadeite and analcite there is a difference in volume of 36.7 units, whereas the molecular volume of water 
alone, in the form of ice, is only 19.5. That is, a molecule of jadeite plus a molecule of ice would have a 
volume of only about 81 units, as against the 98.2 found. In short, a change from Jadeite to analcite, if 
such a change occurred, would involve a very perceptible increase in volume over the sum of the two com- 


ponent parts, and this indicates that the simple molecular weights which we have taken are really submul- 


ae | 
| 
[ 
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tiples of the true values. The jadeite and acmite molecules are polymers of the anhydrous analcite molecule, 
and the alteration of one mineral into the other, as in the change from pyroxene to amphibole, means a 
breaking down from a higher molecular weight into a lower, and the same breaking down occurs when jade- 
ite is fused. Jadeite itself is hardly, if at all, attacked by aqueous hydrochlorie acid; but after fusion that 
reagent decomposes it readily. Analcite, whether natural or fused, is also easily decomposed by hydrochloric 
acid: and Lemberg: has shown that the two minerals after fusion have become identical. ‘his conclusion, 
together with that derived from a comparative study of the pyroxenes and amphiboles, bears directly upon 
the investigation of their chemical structure. 

Now, leaving out of account all pseudo-jades, such as pectolite, fibrolite, or saussurite, and also neglecting 
all mixtures of minerals other than pyroxenes or amphiboles with jadeite or nephrite, let us consider the 
chemical formulee of both species. 

The simplest empirical formule are: Pyroxenes—ZJadeite, NaAISi,0O,; acmite, Nal'eSi1,0O,; diopside, 


CaMeSi,O,;. Acmite and diopside are both identified by Penfield as isomorphously commingled with the normal 


jadeite. Amphiboles—Tremolite, CaMg;S1,0.; actinolite, Ca(Me'Fe),Si,0,; glaucophane, NaAl(feMg')Si,0, ; 


riebeckite, Na.Fe’’,Fe’Si;O,;. Normal nephrite approximates to tremolite or actinolite; but the glaucophane 
and riebeckite both appear in Penfield’s discussion of certain analyses. 

In all of the foregoing molecules the ratio of silicon to oxygen is 1: 3, the ratio of a metasilicate. Buta 
full discussion of the jadeite analyses shows that this ratio is sometimes exceeded, and to an extent which 
cannot be accounted for by the natural errors of experiment. This excess probably indicates the presence 
of a molecule represented by the eeneralized formula Al,MgsiO,; a compound which is not known in the 
free state. but which is well recognized in all the best theoretical interpretations of the amphiboles and 
pyroxenes. In jade it is small in amount, and for most purposes it may be neglected; but in augite, one of 
the most important pyroxenes, its presence scems to be very evident. In this connection it 1s mentioned 
simply as one link in a chain of evidence as to the nature of the substances under consideration. 

[t has already been shown that the pyroxene molecules are more condensed than those of the amphibole 
oroup; and this may be more clearly brought out by a further study of the molecular volumes. ‘Taking’ the 
empirical formule as indicating for each mineral the minimum possible molecular weight, let us make the 


comparison here suggested. 


Moleeular 


volume 


Jadeite, NaAlIS1.0;.. .. . .« .; 202.9 
Acunte; Nakesn®. << 2 . «1 3 231.8 
Diopside, CAMS an es oe in Bibel 





The three pyroxenes run pretty well together; part of the difference being due to the fact that the ideally 


pure molecules were not used for the specific gravity determinations. Now let us pass on to the amphiboles. 


Tremolite, CaMg,S1.0, Ped 
Glaucophane,’ NaAl(FeMg)Si,Q, . 
Riebeckite, Nake’ .FeS1,0,, . . N96. 0 





The last column o1ves the volume proportional CO S1.( ne 2 factor which oceurs once in the Ppyroxenes, 
twice in tremolite, one and a half times in glaucophane, and two and a half times in the empirical riebeckite 
formula. ‘This column reduces all the minerals to a common denominator, and renders a comparison pos- 
sible. Irom it we see that the pyroxenes and amphiboles are near each other in molecular volume, but 


that the amphiboles tend to run perceptibly higher. In other words, the amphibole molecules are less con- 
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densed, and therefore occupy more volume, than the molecules of pyroxene. Or, to state the result in still 


another form, the pyroxenes, atom for atom, represent the larger weight of matter in the unit volume of 


space. The true molecular weights are multiples of the empirical values, and those of the pyroxenes are 
the greater. 

This view as to the molecular magnitudes under consideration is diametrically opposed to the most com- 
monly accepted opinions. ‘The latter take the simplest empirical formule alone; and as many amphiboles 
are representable only by relatively high expressions, these are regarded as indicating greater molecular 


weights. ‘lhe supposed simplicity of the pyroxenes, however, is apparent rather than real, and disappears 


when all of the evidence is considered in all of its bearings. A mineral cannot be properly studied by itself 


alone; it must be interpreted with relation to other species, from some of which it may be derived, or into 
which it may alter. These relations must be expressed in its formula before the latter can be regarded as 
fully established. An empirical formula represents composition only ; a structural formula takes into ac- 
count molecular weight and relationship to other compounds also. ‘The one is simple, the other may be 
complex; but that is best which best fulfils its purpose and symbolizes the largest number of facts. Among 
the various formule which have been proposed for pyroxenes and amphiboles, what system best satisfies all 


the conditions? ‘That is the problem now to be considered. 


According to the current and more commonly accepted opinions, both groups of minerals are salts of 


metasilicic acid, and the simple empirical formule are merely restated in structural form. On this basis 


(iopside becomes 





O=Si . » Si=O 
O—} Mr — 0 
and the molecule Al,.MgSi10, 1s written 
,O—Me— O 
A 
ie \] 
OQ =s1< ' 
be A he 
() — Al QO 


These expressions indicate a simple relationship m form, and by commingling of the two types a large 


number of pyroxenes are expressible. On a similar plan, jadeite may be given the structure 


and here again the superficial resemblance is apparent. or convenience these formule can be put in more 


condensed form, the metasilicate group 


£0 — 
O=Si< 
MS 
being written SiO,;, and then the expressions become 
Ca : / Me * 
Si0.¢  »Si0,: Si0.< ‘ O,A1: 
\ Me? eee 
and 
y Na. 
Si0.< SiO, 


a plan which is easier for the eye and which avoids repetition 01 symbols. 


q 
iY 
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On similar lines, tremolite may be written also as a metasilicate 


SiO, —— Mg —— 810, 
| | 
Me Mg 
| | 


$10, —— Ca ——- 810, 


or as a salt of the more complex acid H,Si,O,. In the latter case its structure is indicated thus: 


QO AO 
Me < » Si —— O—Si< | >Mg 


() 
O O 
| 
| 
O | 
Met Sj — 0 —Si< > Ca 
\O7% QO” 


the eight hydrogen atoms of the acid being: replaced by the four bivalent atoms of magnesium and calcium. 


These expressions for tremolite are well enough so far as they go; but the other amphiboles, such as glau- 
cophane and riebeckite, are difficult to adjust with them. Partial evidence may well be easier to interpret 
than complete evidence. 

(xoing beyond the empirical formule as a basis for study, a clue to the condition of jadeite is found 
in the properties of another pyroxene, the mineral spodumene. ‘This species, with jadeite and acmite, 


forms a well-defined series of compounds, whose empirical formule are as follows: 


Spodumene, L1A151,0; 


Spodumene, then, resembles jadeite, except that it contains lithium instead of so- 


| | sae 3 | ; Kd ee Jadeite, Na AISi,0, 
dium. tn form and density the species are closely allied, and the evidence obtained Ruane. NaFeSi.0, 





by the study of one probably applies to all three. The molecular magnitudes should 
be strictly similar. 

It so happens that the alteration products of spodumene have been very thoroughly studied; and thei 1n- 
vestigation has shed much light upon the character of the mineral. It takes up soda quite easily, probably 
from percolating waters, and becomes transformed into a mixture of albite 


and eucryptite, which may be compared with the original spodumene thus: Spodumene, Sp.Gr.3.1lo  Lidlsi,0, 


. * ; Huecryptite, ee bn DEAR) 
Both eucryptite and albite are much lower in density than spodu- \Thite “ & 9 62 NaAISi,O, 





mene, and their molecular complexity should therefore, in all prob- 
ability, be less. In order to effect this change, the molecular weight must be at least double that indicated 
by the empirical formula, and then it becomes Li,Al,Si,O,. or possibly greater. This expression is a mini- 
mum. ueryptite in turn alters into muscovite mica, of which the simplest formula is Al,IXH.Si,0,., and to 
Satisfy this condition the eucryptite formula must be trebled. This consideration, taken in connection with 
the albite and the spodumene, goes to show that the latter mineral must be given a formula six times greater 
than the original expression, and so it becomes Li,A1],Si,.O,,. The formule for jadeite and acmite must be 
treated in the same way, and the final result for jadeite is Na,A],Si,.04¢. 

Does this represent a metasilicate, or is the metasilicate ratio Si: O, only apparent? Just as spodumene 
alters into albite and eucryptite, so jadeite should alter into albite and nepheline (NaAISi0,);; and the 


splitting up would be according: to the equation 


Na, Al.S81,0., Na,A1,81,0., + NaAl.S$i,0,. 
Jaderte Albite iN¢ phelin é 


Albite 1s a derivative of trisilicic acid, H,Si,0,; and nepheline is a salt of orthosilicic acid, H,SiO, When 
orthosilicates and trisilicates are commingled, ratios like those of the metasilicates are produced; for 
HS1O, + HyS1.03 = Hs81,0O;., and the latter as a mixture would exactly represent four molecules of meta- 


siieie acid, HoSi0;. Such mixtures are common among minerals, especially in the feldspar, scapolite, and 
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ae) 


mica groups ; and the possibility of a similar occurrence must be considered here. The radicals SiO, and Si.O, 
seem to be equivalent to each other; and on this supposition the formula Na,A1,Si,,O,, may be written 
structurally, 
ae it 
Al=8i,0, — Al beige S Al — SiO, = Al 
8i,0,= Al — S10, 
e Na, 


Such a molecule as this could split directly into the two molecules Al;Nas(SisOg)3 (albite) and Al,Na;(SiO,), 
(nepheline); and it seems to satisfy all of the conditions imposed by the different phases of the problem. 
The unification of the other pyroxene formule with this new formula for jadeite now becomes a very 
simple matter. Diopside, MgCaSi,O,, becomes Mg,Ca,Si,O0.,; and the hypothetical compound Al,MeSiO, is 
also quadrupled. In diopside a mixed orthosilicate and trisilicate is assumed; and in the other compounds 


we have a basic orthosilicate containing the well-recognized univalent radical AlO. Two AlO groups are 


structurally equivalent to one atom of calcium or magnesium. We thus have, for diopside, 


(a Ca 
I ll 
yy, 51,0, —— Me —— 810, Bet 
Mg pa; 
31,0, — Ms—Si0,* 
| || 
( Meo 
and tor the other molecule the structure 
(A10), (A10) 
| | 
S30, _— Mz —— SiO 
we i), Me l ae 
Me< ? Mg 
*siO, —— Me- SiO, 
| | 
(AIO (ALO 


All of the other pyroxenes are capable of similar interpretations; and thus the entire group is reduced to 
one general type of constitution. No other mode of interpretation hitherto proposed is equally general. 
Mor the amphiboles a similar treatment 1s possible ; and they too can be regarded as mixed orthosilicates 
and trisilicates, the metasilicate ratios being apparent only. Nephrite, it will be remembered, approximates 
to tremolite and actinolite, but its molecule is less complex than that of jadeite, and 1s formed by a lower 
deeree of condensation. In the amphiboles we also find admixtures of a compound Al,MesSiO,, which is not 


known by itself; and this, as in the case of the pyroxene, is covered by the following scheme: 


Me (ALO), (AIO) 
| | | 
, p1O, . ,p1Q,, , DOs. 
Me< >Mg Mg< >»Mg Mg< >M 
=) 0 a SiO, “ ere Pe 
| | | 
Ca (AlQO), Nas 
Tremolite (Me AlS10.¢)> Glaucophane 


Riebeckite and crocidolite are possibly the equivalents of glaucophane, with ferric iron replacing aluminium, 
and ferrous iron in place of magnesium. But their analyses vary too widely to admit of any final conclusion 
upon this point. The empirical formula used for riebeckite in the preceding pages 1s merely the formula 
which is commonly assumed, but which does not fit the analytical data at all closely. 

To sum up: the formulz here developed represent the known relations between the pyroxenes and the 
amphiboles in general, and between jadeite and nephrite in particular. ‘They cover the evidence so far as 
evidence exists; but they may not be final. A formula is merely a symbol for expressing facts; and new 
facts may compel the abandonment of one symbol for another of broader scope. Written in structural form, 
they bring evidence more clearly before the eye, and they suggest investigations through which more truth 


mav become attainable. That function—the function of sug¢estiveness—is one of their chief values, 
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THE CHEMICAL ANALYSES 


For the purposes of the investigation begun by Mr. Bishop some fourscore chemical analyses were made 
from typical specimens in his Collection. This analytic work was carried out by Mr. Percy T. Walden, and 
later by Dr. Harry W. Foote, both of the Sheffield Scientific School at Yale University, under the direct 
supervision of Mr. 8. L. Penfield, Professor of Mineralogy at Yale. Of the total number of analyses several 
were merely qualitative, and others quantitative for the alkali metals only, and these are not here recorded. 
The others are given below in tabular form, and are discussed in the paper by Professor Penfield which fol- 
lows. This is followed by detailed descriptions of the several specimens analyzed, with reductions and notes 
by Clarke and Penfield. The jadeites, in the order of their purity, come first, and then the nephrites, simi- 


larly arranged. The table includes two specimens by other hands—namely, No. 154a by Dr. Steiger of the 
United States Geological Survey, Washington, D. C., and No. 184b by Dr. Karl Busz, of Minster, West- 
phalia, Germany. 

The method of analysis used by Walden and Foote was that almost universally adopted for silicate 
analyses of this character. 

Water was determined by igniting about one gramme of the air-dry material over a blast-lamp. ‘The 
residue from the water determination was fused with sodium carbonate, extracted with water, acidified with 
hydrochloric acid, evaporated to dryness, and the silica filtered off. The filtrate was again evaporated to 
remove the last trace of silica, which was added to the first, and the whole ignited to constant weight, and 
silica determined by loss on evaporation with hydrofluoric acid. 

Iron and alumina were precipitated in the filtrate from the silica, and the precipitate was dissolved In 
nitric acid, reprecipitated to ensure purity, and ignited to constant weight over a blast-lamp. ‘The residue 
of Fe,O, and Al,O, was dissolved by means of a potassium bisulphate fusion, the fusion being soaked out in 
water containing sulphuric acid. If a trace of silica were found at this point, it was added to the silica 
previously obtained. The total iron was then found by reducing the hot sulphate solution with hydrogen 
sulphide and titrating with potassium permanganate. 

The two filtrates from the iron and alumina precipitation were concentrated and calcium was precipitated 
as oxalate. When more than a very few per centum was present it was dissolved and reprecipitated, being 
weighed as oxide. 

In the filtrate, magnesia was precipitated as ammonium magnesium phosphate, and the first precipitate 
was always dissolved and reprecipitated to ensure purity. It was weighed as Mg.P.O,. 

errous iron was determined by titration with potassium permanganate, after solution of the mineral in 
hydrofluoric acid in an atmosphere of Co,. 

Alkalis were determined by a Smith fusion with calcium carbonate and ammonium chloride, being sepa- 


rated from each other by platinum solution. 
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Titan’ Phos- Chromic Manca oar eER Manga- Nickel 

: Sihiea rae phoric Alumina oat ye er eahtieg nese siete Magnesia Lime Soda Potassa Water 

No, Ox1ce =4 oxide oxide oxide ‘ oxide TOTAL 
Oxide oxide 

S102 T1i02 P205 Al203 Cr2O3 HeeQs FeO MnO NiO MeO CaO NagO KeO HeO 
| 41 57.60 25.75 trace | 58!) 13°31) |) B80!) 22a) 199782 
[ 32 58.86 25.12 16 | .12 | trace 27 44 | 14.62 08 | .19 | 99.86 
LI ol 98.80 25.37 33 5 58 14.65 05 | .14 | 100.17 
LV 420 58.69 25.56 trace 1] 58 |13.09| 1.54] 17 | 99.74 
V HO2 NS. 98 15 2) .39 trace 99 7 412.90 1 63 92 | 100.24 
Vi T | 58.98 23.7] Sl | 24 1.35 | 1.67 | 13.80 | trace | .30 | 100.16 
Vi 16 | 97.40 21.94 91 trace 3.96 | 3.10 | 12.13 79 100.28 
Vit l6 | 97,79 21.40 80 trace 1.72 3.06 | 12.36 76 100.89 
LX 16 | a7. 49 21.06 1.05 trace 4.79 | 2.90 | 11.98 45 | 100.22 
\ 0 08. 40 1.0 trace 57 ,68'| 11.37 | 2.20 18 100.42 
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TABULAR STATEMENT OF ANALYSES OF SPECIMENS IN THE COLLECTION (Continued) 
cu, | Titanic esis Sumina | Chromic | Ferrie | Ferrous sits ed Intl Pe 7 | > - 
No. oxide Sos emmeccceammal (ae ef oxide oxide Soak Saath ane pick ch al oe TOTAL 
S102 TiOe P205 AleOs CreOs FeeOs FeO MnO NiO MeO Cad Nav KoO HeO 
X | 496 05.48 20.01 1.68 trace | Maps 3: 1.62 | 10.383 >. O9 16 LOO. 26 
Xll| 485 | 59.02 24 88 1.23 28 19 iO") DoT 2) ae O07 | 100.47 
NIT 219 6 69 20) 46 4.49 19 trace 1 64 5.20 | 11.65 em 1S 100.59 
XIV} 177 06.08 19.05 3.76 2.26 208 4.94 | 11.61 26 18 | 100.22 
XV 4 98 .41 24.64 67 1 24 1.43 | 12.76 De Los: | LOosa2 
AVI 18 | 57.36 14.0] 1.37 79 Lo0R | 23h Piss 58° | 1:55 99 9] 
XVII} 3803 63.47 20.76 1.27 trace Dea 1.16. | 11.98 34 36 ©=6100.45 
XVIIL| 317 at.ot L.03 78 trace 23.96 13.03 undet.| undet. 3.63 99. 80 
ATX 79 D714 1.20 sie 21 04. 20.67 | 12.65 29 08 | 2.54 99 94 
AX 153 D1 .O9 53 8] >. 98 Ago | 2 to A EY | 100. 22 
XX] 78 56.438 88 L5 D4 }. 62 O7 06 | 22.68 | 12.85 15 O07 2.36 99 86 
AAI 155 oi .Q2 70 1.04 4.33 oe yoo | 12.638 22 3.01 100.5] 
AAIII; 234 26.70 2.0] 9.09 21.9] 2.12 14 2.96. | 100.53 
XALV | 330 ot .Q2 1.05 1.10 trace 23.01 14.77 | undet.| undet. 3.00 99 95 
XXVj}| 184¢ | 56.74 93 13 T5 3. 64: OG 09 | 21.75 | 18.09 22 | trace | 2.42 99 82 
AXYV |] 83 1.38 83 er fa trace trace 2 tas) ol 33 3.5] 100.27 
ANVII 458 p+. 44 82 38 34 trace 25: 88 '|-13:70 70 41 3.48 100 28 
XXVIII 615 21.28 1.46 6 1.19 he 20.00 | 156.10 2 6] i begs 1.49 LOO .43 
AXIX!|} 184a | 56.39 | trace | trace 1.63 L. 72 o>. 10 26 13 | 24.638 q .92 L.O7 100.45 
XXX 180 55.48 89 9() 3.47 trace 22.69 | 12.89 80 44} 3.12 | 100.68 
XXX | 67 5.93 1.64 mi 29 16 26.05 | 11.59 40) 19 |} 3.48 99 80 
ASAI 8] ay far 2 50 2.16 trace 20.91 | 13.6] trace trace o.D2 LOL. OT 
AAXAIITT! 1838 58 .66 D0 1.76 3.48 Q2 22.43 48 10 12 | 100.89 
AXXIV} 765 55.5] 12 1.33 7.69 18.80 | 13.17 AY 1.82 | 100.45 
XAX. V 160 98 . 14 98 3.39 85 22 Za.o0 | £2.00 36 1.69 100.54 
AAXAXV I 97 58 .59 2.33 97 1] 35 22.30 | 12:43 QS OP 99 79 
AAX V LI D8] 56 . 66 2.74 56 5 trace 20.42 | 12.52 6 Pr ee 99 S80 
AAA VIII SO ot .82 L.14 +.10 trace 20.49 | 13.98 31 3.08 100.87 
AXXIX| 443 a7 .89 1.99 1.36 trace 20.74 | 12.60 206 3.39 | 100.02 
AL| 182 7.19 2.24 1.60 1.10 | trace 21.97 | 13.16 20) 1.44 | 1-82 | 100.72 
XI 149 97.46 2.70 83 trace 20.87 | 12.49 1.79 164.) 204 100.49 
XLII 120 D0. 96 2.33 4 .Y8 trace 20.35 | 13.49 a) trace Zeb O9 64 
XLIII;) 648 OT. 42 2 66 1.31 1.78 28 14.30 16.19 1.93 3.69 99 56 
XLIV| 162 27.78 Boe 1.60 2.83 14.80 | 15.02 1.63 L000.) 2278 99.76 
XLV} 299 D6. 41 9] 3.84 1.92 15 19.09 | 12.8] 2,. 64 2.06 | 100.53 
ALV] 159 D6 .68 2.14 3.99 21.69 | 18.4] 2() 69 1.67 LOO. 42 
SAV Sod 6.91 2.84 1.56 trace Z1+62; | LL.36 1.62 baOe| “SOT” | 200 HT 
ALVILI LO4 1.609 1.06 4.93 1) 14.95 | 16.05 2.38 93 2.46 LOO. 52 
X LEX 96 ot 43 3.14 1.88 47 | trace 19.68 | 12.04 2.87 2 6] 100.12 
l,| 680 56.83 5.0 46 trace LO 238 } ase yee 5 3.44 | 100.80 
Li] 134) | 52.58 WZ 6.74 AAO Liz trace 21.02 9 84 ot 28 | 4.79 100.39 
ne i] 98 . 04 2.23 4.64 16 38 14.50 | 12.68 4.83 .39 | 2.88 | 100.68 
LIT] 99 56.13 5.06 2.12 1.01] trace 19.20 11.88 1.19 1.90 | 2.29 | 100.78 
LIV) 289 D2 60 1.45 2.10 2.14 10 20.06") 12. 72 93 HT | ‘3.62 99 99 
LV; 3822 52.08 1.79 05 46 O5 25.49 | 138.39 (Bee) 71 | 3:50 99 538 
LVI 130 49 55 ). 20 24 7 4.44 O7 IS | 24.78 9 54 15 05 | 4.68 99 66 
LVI 14] 54.44 5.92 Oe ke 2 D6 22 16.79 7.5] 4 64 28 | 4.12 | 100.20 
LVIL 172 91.33 18.3 8.08 +. 05 | 11.34 ).76 5D 76 100.18 


DISCUSSION OF THE ANALYSES 
Jadeite 


[Ix its chemical nature jadeite is a silicate of sodium and aluminium, and the formula assigned to it is 


NaAl(SiO.).. The theoretical composition of the ideally pure mineral is as follows: 


Silica, - SiO,, 59.40% 


An examination of the jadeite analyses given above indicates that although 
silica. alumina. and soda are the essential constituents, small amounts of other sub- 


rm <a | PF ~*~ jee > % Ye Sey PS rae Wind . 7. 
stances are always present. The silica maintains a fairly uniform percentage, 100.00 





close to that demanded by the theory. The same is true of the alumina, although 
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128 RECALCULATED ANALYSES OF JADEITE 


it falls below the theory when ferric oxide, Fe,Os, is present. ‘This latter oxide plays the same role in 
chemical compounds as alumina, and has, therefore, the property ot replacing alumina in complex mineral 
substances. Orit may be considered that the jadeite molecule NaAl(SiO;), is replaced im part by the isomor- 
phous xegirite molecule Nalfe(SiO;)., When the percentages of soda are considered it will be observed that 
the amounts fall considerably below the theory. ‘These deficiencies are largely made up by potash, Ix,O, 
which may replace soda, since it is similar to It “1 its chemical relations, but still there is a deficiency of the 
combined alkalis, soda plus potash. ‘The role played by the small amounts of lime, CaO, and magnesia, 
MeO, is somewhat questionable. Together they combine with silica to form a variety of pyroxene known as 
diopside, CaMg(SiO;)., and the presence of varying amounts of this silicate with jadeite might be expected. 
The analyses, however, indicate that the diopside molecule usually is not present, for it contains no alumina, 
and its presence with jadeite would be indicated by a lowering of the percentage of alumina. In some com- 
plex silicates lime, CaO, and magnesia, MgO, play the same role as the alkalis Na,O and K,O, and 1t would 
seem from the analyses of jadeite in the Collection that the small amounts of these oxides act like the potash 
in replacing soda. ‘The traces of ferrous oxide. FeO, and loss on ignition (probably water) may be disre- 
oarded in considering the composition of jadeite. 

ln order to show that ferric oxide replaces alumina, and that potash, lime, and magnesia replace soda, the 
analyses have been modified by substituting for Fe,O; an amount of Al,O; equivalent to it, and for Ix,O, CaQ, 
and MeO their equivalent of Na,O, and then calculating to one hundred per centum. The recalculated an- 
alvses can thus be compared with the theoretical composition of jadeite, and it will be observed that the 


agreement 1s very satisfactory : 


Number 
Specific gravity 
Silica, SiO, . 
Alumina, Al.O; 


Ferric oxide, FeO, | 93 
Magnesia, MgO .. . oe 10 
lo 


Lime, CaO : | 

SGGR SAU So Gy vei os ) Oe vA 
Potash. Bells <2. & oFo.s 3. 0! 34 
Ferrous oxide, FeO . . 28 
Manganous oxide, MnO. 19 


Loss on i@nition, oe Oe miki | OF LS 


26) 100.47 100.42 





(he analyses, after making the substitutions and recalculating to one hundred per centum, are as 


follows: 


Theory for jadeite 
NaAl(S103)2 
Siliea, S10. 
Alumina, Al,Os 
soda, Na,O . 


Siliea,. Sit ). . tse . ‘ 
Alumina, Al,O,  . 24.77 25.6! 1 OM 2 O4 
Soda, NaU.. . 16.3; 5 07 26 71 


100 | OO OO ) 100.00 





It may thus be concluded that potash, Ix Hh 
c b ; { () c > a 9 c . 7 2 . " ‘ ‘ i i+ ’ ; y 
| 7 potash, K,O, and small amounts of lime, CaO, and magnesia, MgO, may 
replace soda im jadeite. 
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Clhiien-lung (1736-95) 


Jadeite 
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ISOMORPHOUS MIXTURES OF MEMBERS OF PYROXENE GROUP 129 


Mixture of Jadeite with other Materials 


The analyses indicate that there are in the Collection a few specimens which are mixtures of jadeite with 
other minerals. Some of these are isomorphous mixtures of the different members of the pyroxene group, 
jadeite, wgirite, and diopside; and in one sense these are not mixtures, since the different molecules can 
combine together into a homogeneous crystal. In other cases the material is an intergrowth of different 


minerals. 


Pyroxene—Lissentially Jadeite 


Number 219. ‘The existence of a rather large amount of ferric oxide indicates the presence of the egirite 
molecule Nal'e(SiO;), and accounts undoubtedly for the dark color of the material. Also the somewhat 
low percentages of combined alumina and ferric oxide, together with the considerable amounts of lime and 
magnesia, indicate the presence of the diopside molecule CaMe(SiO;),.'_ The analysis shows that the material 


IS a pyroxene, essentially jadeite, and that the molecules are present in the proportion indicated below : 


Jadeite Jadeite 


NaAl(Si0s)2 ecnleulated to LOO" 


Specific sravity 


Silica, SiO. . 
Alumina, Al,O. 
Kerrie oxide, FeO, . 
H’errous oxide, FeO . 
Magnesia, MeO 
Lime, CaO . 

Soda, Na,O. 

Potash, KO 


Loss on ignition, HO 


LOO OO LOO _ O00 





Number 16. Three analyses indicate that there is no essential difference between the green and the lay- 
ender portions. The slight excess of ferric oxide in the green portion indicates the presence of a little more 
of the xwegirite molecule. The somewhat low percentage of alumina and the high percentage of lime and 
magnesia indicate the presence of the diopside molecule. The calculation has been made upon the analysis 


of the mixture, and shows that the material is pyroxene, with the jadeite molecule predominating. 


Diopside Jacdeite Jadeite Jacdeite 


CaMe(S108)2 NaAl(S103)2 caleulated to 100" theo 

Specie gravity . . 3.2010 
ORTH IU Pe ee yf ste yi .49 yf. 40 7.80 IQ 6D ay frets 9 1) 
Alumina, ALO. .. . 271.40 21 D6 21.94 21.94 26 .24 ZY. eo 
Merrie oxide. He, ( ). 4 st) ] (}.) Q] ()] 
Magnesia, MeO . . LZ | 79 3.96 3.00 OG 
awvnity (380 = 9s 8 4 3 O6 2 Qi) 3 10 + 10 
PION COINGECR |) ee wes LZ . 30 11 9S ee be ARR he: 15.58 La. on 
Potash. IK () ‘ 
Loss on ignition, H.O 16 };) 19 

LOO. 89 100.22 100 2S 13.90 S29 100.00 LOO. OO 


The water in this material and the one previous may indicate the presence of a small amount of analcite. 
NaAl(SiO.),+H.O. Analcite and diopside would tend to bring the specific gravity below that of normal jade- 
ite, while zeirite, specific gravity 3.5, would tend to increase it. 


' A little iron replaces the magnesia. 
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130 JADEITE WITH ADMIXTURE OF OTHER MINERALS 


Jadeite and Analcite 


Number 4. The low specific gravity of this material 1s noticeable. ‘The analysis 1s like that of a jadeite, 
except for the quantity of water. Professor [dding’s, in his examination of thin sections of it, has noted the 
presence of an isotropic substance with the properties of analcite, NaAl(SiO;), + HO, and the presence of 
this mineral would account both for the low specific gravity of the material and the water. ‘The specific 
oravity of analcite 1s 2.25. 

Diopside Analcite Jadeite Jadeite Jadeite 


CaMe(SiOs)2 NaAl(SiO3)2+ HeO0 NaAl(S103)2 ealculated to LOO% theory 


Specific oravity 


Sihiea, S10, 
Alumina, Al,O, . 
Merrie oxide, Ke, ). 
Magnesia, MgO 
Lime, CaO 

Soda, Na,O 
Potash, K.O . 


Loss on ignition, H,O 


LOO. 00 LOO. OU 





In this connection it is interesting to note the similarity in chemical composition between jadeite, 
NaAl(S103) 


is only slightly acted upon by acids and alkaline solutions, fused Jadeite can readily be converted into 


, and analcite, NaAl(SiO;),+ HO. J. Lemberg* has shown, moreover, that although jadeite 


analcite by subjecting it to the action of a hot dilute solution of sodium carbonate under pressure. 


Glaucophane and Zoisite (Clinozoisite?) 


Number 172. Only one example of this mixture has been observed in the Collection. Under the micro- 
scope there were observed epidote of pale color and low double refraction corresponding: to clinozoisite 


(“Zeitschr. Ikryst.,” Vol. AX VI, page 166), a little quartz, and abundant material having: the cleavage and 


optical properties of a mineral belonging to the amphibole group. ‘The presence of nearly six per centum of 
soda in the specimen indicates that the amphibole mineral must be related to @laucophane and riebeckite, 


,, Sunilar to the soda- 


which are believed to contain respectively the molecules NaAl(SiO;), and Nak e(SiO.,) 
alumina and soda-i’on silicates jadeite and egirite. The amounts of alumina, ferric oxide, and alkalis furnish 


a basis for calculating the chemical composition as follows: 


Glaueophane 


ipidote 


Nake(Si0g)2 (Mor HCagvAlsSisOi 


Specific eravity ; , >. O919 
pred Sia. « « « RSS 
Alumina, AlsOs 


Merrie oxide, Heat Io , 


Magnesia, MeO 
Lime, CaO . 
Soda, NasO . 
Potash, KoO 
Water, HoO 





Aeitschrift det Deutschen Geologischen Gcesellschaft. 1887. Vol. bal Rae p. S87. 


CHEMICAL COMPOSITION OF THE AMPHIBOLES [5] 


ry ds ’ ‘ a ie iam 1 ‘+4 RR Qs . m 7 

The glaucophane molecules combined constitute 56.83 per centum of the total material, and are given below 
alter calculation to one hundred per centum. There are also given for comparison two analyses of elauco- 
phane from Lyra, one of the Cyclades—the first by Schnedermann and the second by Luedecke (Analyses 


| and 2, page 599, Dana’s “System of Mineralogy”). 


No. 17@2 


Caleulation 


Sillea, Si ). 
Alumina, Al,O, 


Herric oxide, Fe.O, 


Herrous oxide, HeO 
Manganese oxide, MnO 
Magnesia, MeO 

Lime, CaO 

soda, Na.O . 

Potash, K.O 


()() 





In most respects No. 172 compares favorably with the glaucophane analyses given for comparison, the 
discrepancies being in the alumina and oxides of iron. It must be borne in mind, however, that in the eal- 
culation all of the iron oxide has been credited to the glaucophane, while undoubtedly part of it belongs to 
the epidote. It is safe, therefore, to assume that the glaucophane contains somewhat more alumina and less 
ferric oxide than indicated by the foregoing calculation, but the amount could not be determined without 


analysis of either the epidote or the @laucophane. 


Jadeite and Albite 


Among the minerals analyzed there is only one example of this kind of mixture - 


Neplhrite 


CaMe(S103)4 


Specific gravity 
Siliea, SiO, . 
Alumina, AI.O. 
Herric oxide, Fe,O 
Magnesia, MeO 
Lime, CaO 

Soda, NasO . 
Potash, Kk.O 
Water, H.O. 





The analysis indicates the presence of a little nephrite. 


Nephrite 


Our knowledge of the chemical composition of the amphiboles is not as satisfactory as that of the pyrox- 
enes. The formula CaMe:.(SiO.), is assigned to a white variety of amphibole known as tremolite, while 
ferrous iron replaces a part of the magnesia in the green varieties. Small amounts 
Siliea, S510., 


Magnesia, MeO, 
phiboles, but just how they are combined in the chemical molecule is not in all cranes CRC: 


of alumina, ferric oxide, the alkalis soda and potash, and water occur in the am- 


cases well understood. The theoretical percentage composition corresponding: to 


LOO. OO 





the formula of tremolite, CaMe.(SiO,),;, is given as follows, in the annexed table: 
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132 ANALYSES OF NEPHRITE SHOW A GREAT SIMILARITY 


On examining the analyses of nephrite it will be observed that the percentages of silica, SiO,, and lime, 
CaO, maintain nearly uniform values near those demanded by the theory of tremolite, but the magnesia, 
MeO, percentages exhibit not only a considerable variation, but they are lower than the theory. The de- 
ficiencies in magnesia are probably in part accounted for by the presence of water, since it has been shown 


by the analyses of a very pure variety of anthophyllite,” a mineral closely related to tremolite, that water 


since the presence of the latter mineral would very perceptibly lower both the specific gravity and the per- 
centage of silica. 

The small quantities of alumina and ferric oxide are usually accon ipanied by an amount of soda sufficient 
to form the molecules Na,Al.(SiO;), and Na3Fe,(SiO;),. These molecules are present respectively in the min- 
erals elaucophane and riebeckite, which belong to the amphibole group, and they are analogous in composi- 
tion to jadeite and wgirite of the pyroxene group. Potash may take the place of soda in these molecules. 

The analyses of nephrite show a great similarity, and the calculation of a few of them will serve to illus- 
trate the prevailing composition. As a basis of calculation the alumina and ferric oxide have been combined 
with sufficient silica and alkalis to form the glaucophane and riebeckite molecules. Lhe remaining’ silica 
has then been combined with ferrous oxide, magnesia, lime, and water to form a silicate, nephrite, of the 


eeneral formula RSiO, (R=Ke, Mg, Ca, and H,). lor the sake of comparison with the tremolte formula, 


a as 


CaMe:,(SiO,),, the nephrite has been recalculated to one hundred per centum after increasing the magnesia by 


an amount equivalent to that of the ferrous oxide and water. 


No. 104 


Glaucophane eas Spare Reptile : Theory 
NagAle(Si03)4 Nagkee(Si03)4 RS103 ealeulated to LOUM% 
Specific gravity. 3.0158 
Silica. tWs<. a i elo 2.40 1.44 47 5] 56.76 OT .69 
Alumina, Al,O,.  . 1.06 1.06 
Merrie oxide, FeO, 4.93 4.93 
Ferrous oxide, VeOQ 1 1] 
Magnesia, MeO. 14.95 14.95 24.19 28.89 
ite eee 16.05 16.05 19.05 13.46 
Soda,NaO .. . 2.38 62 1.76 
Potash, K,0 «. . 93 28 
Water, HO. . . 2. 46 2.42 


100.52 4.05 14.41 S134 100.00 LOU.O0O 


Unaceounted for: Potash 0.65; water 0.04=0.69 


Lhe presence of a rather large amount of the riebeckite molecule in this nephrite is noticeable. 


(tlaucophane Riebeckite Nephrite Neplrite 
NagAle(s103)4 Nazke2(Si0s)4 RSiOs ealeulated to 100% 


Specific gravity 
Silica, SLO. 
Alumina, Al,O,. 
Merrie oxide, FeO, 
Herrous oxide, FeO 
Magnesia, MeO 
Lime, CaQ 

poda, Na.O . 
Potash, IKk.O 
Water, H.0'. 


Q 54 4 G8 LOO _00 LOO. 00 





Unaccounted for: Potash 0.34: water 0! 


‘American Journal of Science and Arts, 1890, Vol. XL. p. 394. 
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DESCRIPTIONS AND ANALYSES OF SPECIMENS 138 


| (tlancophane Nephrite Nephrite 


and riebeckite RSiOs Unaccounted for resdleulated Theory 


Specihe gravity 
Siliea, S10, 
Alumina, Al.O, . 
Merrie oxide, FeO, 
Ferrous oxide, FeO 
Magnesia, MgO 
Lame, CaO 

soda, Na.O 

Potash, K.O . | 

Water, H.O. . . . UvSe 90 





56.1) OU 


The foregoing analyses indicate the presence of the well-recognized molecules, glaucophane and riebeckite, 
and of a silicate of the general formula RSiO., where R is Me, Ca, Fe, and H,. Moreover, if the Fe and H, 
are regarded as taking the place of Mg, the composition approximates to that which is assigned to the crys- 
talhzed mineral tremolite, CaMg.(SiO;),. The nearly uniform character of the analyses is noticeable. In 
the few cases where the silica is low (52.98 in No. 322, specific gravity 2.9506; and 52.60 in No. 289, spe- 


cific gravity 2.9511) the magnesia and water are high, and it is probable that a little serpentine is present. 


DESCRIPTIONS OF THE SPECIMENS ANALYZED 
WITH ANALYSES, REDUCTIONS, AND NO'TES 


NuMBER 41. Fragment of an ornamental medallion from China. Specific gravity, 3.3803; hardness, 7; 
translucent Burmese jadeite with remarkably perfect crystalline structure. Color, “ melting: snow.” 

Microstructure: This is the coarsest-grained variety examined by Professor Iddings. It is an ageregate 
of colorless crystals that can be seen without the aid of a lens, the largest being three millimetres lone. 
The size of the crystals varies greatly, from that just mentioned to microscopic dimensions, all mingled 
without definite arrangement or any suggestion of a porphyritic structure. The substance of the jadeite 
is vel'y pure and free from inclusions in most crystals. A few show specks that seem to be incipient 
decomposition. 


The analysis by Walden, with reduction by Clarke, is as follows: 


Jadeite halt" (S10a)4 Unaceounted for Abstraet 


SHiCAseihis. a> ay Pa a Ot D1 .26 ot 
Alumina, AlLO,. . . Obs 24.50 1+ Jadeite, Qi 27 
Magnesia, MgO. . . > a Ie Pseudo-jadeite, 


lime, CaO’). . . . . OT Unaceounted for, 2 
Soca. Na .O 

r i i bj 7 hi / aye ro fe 
Potato hots, so «= 4« 20 iB) 99 82 


Water, H,O , 





Number 32. Part of a cylindrical core of Burmese jadeite. Specific gravity, 3.6269 ; hardness, 7; coarsely 
crystalline and of remarkable purity, showing almost entirely isolated crystals in several places. Color, 
white with faint lavender tint. 


‘The prevailing alkali is here potash, and it has been necessary to take some calcium to make up for the deficiency of the combined alkalis, 
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[354 DESCRIPTIONS AND ANALYSES OF SPECIMENS 


Microstructure: Ivregularly shaped anhedrons of colorless jadeite varying In size from a diameter of one 
millimetre to microscopic grains. 


Foote’s analysis is here given, with Clarke’s reduction of same : 


Jadeite Pyroxene Uneertain Abstract 


avi ‘ats at Ss — 
STC R A rok are: eh eg od ale D6. 97 E02 87 
i oF i c ( O aS aa $F 
16 Pyroxene, 
Uncertain, 


Ferric oxide, Fe,O, . 
Ferrous oxide, FeQ . 
Lame, CaQ . 
Magnesia, MeO 
Potash, KO 

Soda, Na,O 

Water at 100 

Water at 180° 

Water at 180°- 





Number 51. Fragment of raw jadeite said to be from Tibet. Specific gravity, 3.5359; hardness, 7; of trans- 
lucent, homogeneous, and compact material with a decided granular-crystallne structure. Color, lavender 
with opaque white snow-like patches. 

Microstructure : Nearly pure jadeite, almost colorless in thin section, with a whitish tinge. It 1s traversed 
by numerous irregular cracks, as though the rock had been subjected to crushing. ‘There are minute color- 
less veins crossing the section independent of the cracks. They are made up of larger crystals of the same 
mineral as the mass. The whole is an aggregation of irregularly shaped crystals of jadeite, the majority of 
which are very minute and do not exhibit crystallographic outlines. Scattered through it are microscopi- 
cally small opaque specks, usually with irregular outline, whose exact character cannot be determined. 
They are probably magnetite. There are also small crystals of a colorless mineral with index of refraction 
slightly higher than that of the surrounding jadeite, and having a double refraction about half as great 
as that of jadeite. It appears to be either a tetragonal or an orthorhombic mineral having the axis of 
ereatest elasticity parallel to the length of the prism. It is so filled with inclusions of jadeite that good 
interference figures could not be obtained, and hence its uniaxial or biaxial character could not be de- 
termined. It is therefore not possible to state its mineral character. The most probable assumption is 
that it is andalusite. The quantity is not large, so that its presence does not materially affect the character 
ef the rock. 


The analysis by Foote, with reduction by Clarke, 1s as follows: 


Jacdeite K's Ri (5i03)4 Unaccounted for Abstract 

Slice BIO 5 Go BM 58.80 96.85 1.95 
Alumina, ALO;. . . eed 24.16 83 38 Jadeite, 95.7] 
Ferric oxide, FeO, . 33 50 Pseudo-jadeite, 3. 14 
Magnesia, MgO 20 20 Unaccounted for, 1.82 
fie C6002 2 . | 58 ziti AT 
PiGite eee ee 14.65 14.65 100.17 
POLASTIN ICE 4h 3) O05 05 
Wisiter, EU 2. a2. i 14 14 

100.17 99.71 ob .14 1.32 


Number 42. Hragment of jadeite pendant from China. Specific gravity, 3.3287; hardness, 7; wholly jade- 
ite, evidently from Burma, with no other mineral. The crystals are all quite small, grading from 0.8 milli- 
metre to microscopic. ‘There is a slight central clouding in some crystals and a small amount of crushing. 
Color, hght green and lght gray. 


Phe analysis by Walden, with reduction by Clarke, is as follows: 
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‘ Kixecess 
Kh’ ‘eh (Si08)4 


unaccounted for Abstract 
Set eeIaee tea. es Oo. 94.59 3.06 

Alumina, AlOs . 

Maenesia, MeO 

Lime, CaO 

Soda, Na,O 

Potash, KO . 

Water, H.O . 


Jacelte, 


Pseudc -jadeite, 


Unaecounted for, 





Number 362. Vase, in the form of blossoming plum-tree trunk, from China. Specific gravity, 3.5516; 


hardness, 7; of translucent, homogeneous, and compact material, remarkable for its color. Color, hght 


oray mottled with blue and marked with a brown (almost amber-colored) staining in parts. 


Microstructure: An aggregate of lath-shaped jadeite crystals with jagged outline and somewhat parallel 


arrangement. In places they are very minute and carry longer crystals of jadeite with no optical distine- 
tion. There is a little colorless mineral supposed to be albite. 


The analysis by Walden, with reduction by Clarke, is as follows: 


Peg mee Kixcess 
Jadeite By 1s ) 4 ' Abstract 
maccounted for 


Silica, S10, . 

Alumina, Al.O, 

Titanie oxide are 
Manganous oxide, MnO 
Merrie oxide, He, yas 


Ferrous oxide, FeO . 


Maenesia, MeO 
Lame, CaO . 
Soda, NasO . 


03.90 
25.39 
Lo 
trace 
trace 
trace 
29 
tz 


12.90 


D+.10 


22.99 


4. 
OD 


Normal jadeite, 


Pseudo-jadelte, 


Unaccounted for, 


9] 


PF 1 
i a 


Potash, KO “—; 1.63 
Water Gr = 28 5 2a 


100 . 24- 





Number 7. Fragment of a boulder from Burma. Specific gravity, 3.3122; hardness, 7; homogeneous and 
compact. Color, light gray with delicate mottlings of sea-green. 

Microstructure: A comparatively coarse-grained aggregation of jadeite crystals, the larger of which are 
0.6 millimetre in diameter. The rock is colorless in thin section, with small spots of clouded material. It 
is almost wholly jadeite, the clouded matter being indeterminable and presumably the beginnings of decom- 
position. The grains or anhedrons of jadeite are irregular and of various sizes. In some cases the pris- 
matic cleavage is distinct. In places there are patches of a colorless mineral with lower index of refraction 
than that of jadeite, and with the double refraction and polysynthetic twinning of plagioclase feldspar. It 
acts as a matrix in which small prisms of jadeite lie in all positions, and against which the jadeite 1s auto- 
morphic. It exhibits no signs of alteration, whether of decomposition or of crushing. 


The analysis by Foote, with reduction by Clarke, 1s as follows: 


' | ‘ x T re + 4 iw T a | = | 1 ' 
Jaderte Albite Anorthite A lal ol Lig be Sis DACeOUnTeW [ol Abstraet 


shes. S10, z = = 5S ate: 1 LAS FF Oy vA AG 4) od 
, . =i “<c. oF = 1 afloite Rg spre 
Ahimina, Alf De . eer. dl PA ea te Pel 0) ol Jadeite, 00 <1 
F ‘ 4 : = “ \ 1143 o : — 
Herrie oxide. } Gal ). 1 ry rom | NL P f jr} 


: ) 2% = NG Lanaphhake F 
Kerrous oxide. HeQ aA 1) ( \\} rill rthite, ay 


. 7 i " — a= \ ) ry 4 L — . 7 P re i 
Viaonesia, MeQ : ] ode) | | ve) i of amie. l |Z | 

- i Pi oT — i 4 4 \ ‘cut ys % _ Oo 

Laitmes Ve ae 1.65 ()y L4 aes pv 1s, od. del 


| 
1h 
nda. Nath cc. & 13.80 13.94 56 Unaccounted tor, . JU 


Water: Enmth «. 4 0 50) 


100.12 86.27 4 id 1 L. 72 5.99 C() 


7 
7 : 
q 


: ; ty ia i ar . 
. Ly a a al 
| oe oe ee ee a al ee 
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OF 


Number 16. Slab of crude jade from Upper Burma. Specific gravity, 3.2578; hardness, 7; of subtrans- 
lucent material, coarsely granular in structure, with apparent radiated reflections from one to four milli- 
metres in diameter. Color, lavender and gray intermingled with emerald-green and patches of black, clouded 
with bright lettuce-green and dead black. 


The analysis by Walden, with reduction by Penfield, is as follows : 











Lavender Groen Mixture | Diopside Jadeite Jadeite Jadeite 
CaMe(SiOs)2 NaAl(SiOs)2  ‘caleulated to 100% theory 

SINGA eI. eel eh Dt. 19 OT .49 OT .40 
Alumina, Al,O; . . . 21.40 91.56 21.94 STHea BIOs. so. s&s 7.80 49 65 57.88 99.40 
Ferrie oxide, Fe.O;. . 80 65 91 || Alumina, ALO,. . . 21.94 96 24 95 95 
Ferrous oxide, FeO. . | Merric oxide, He.O,  . 91 
Manganous oxide, MnO trace trace trace Magnesia, MgO... 3.00 96 
Magnesia, MgO . . . 4.72 4.79 3.96 Lime, CaO 3.10 
Lime, CaO . .| 8.06 2.90 3.10 Soda,Na.O ... . 12.13 15.88 15.35 
Sods. Nagy. ak o 4 12.36 11.98 2.13 Potash, K,O. 
Potash KO! «5 66 ao Loss on ignition, H,O 
Water, HO’ . . : « 76 45 79 

100.89 100.22 100.28 | 13.90 | 85.59 100.00 | 100.00 





Number 490. Platefrom China. Specific gravity, 3.3373; hardness, 7; of translucent, very compact, and 
homogeneous material; remarkably perfect and sharply resonant. Color, whitish with green patches. 

Microstructure : Wholly jadeite without other mineral, with a slight central clouding in some crystals, and 
a small amount of crushing. 


The analysis by Walden, with reduction by Clarke, is as follows : 


ladeit R’ eR” (SiO ee is Abstract 

Slick. SiO. & is & 58 . 40 49.63 6.2] 2.56 
Alumina, Al,O; . . 27.05 21.09 2. 64 3 Normal jadeite, 84.29 
Magnesia, MgO . .. aay m3 | Pseudo-jadeite, 10.07 
Lames DBUY 6. » Gs 60 60 Unaececounted for, 6.06 
Boda, Na... . =. .: | ees 11.3/ 
Potash, I<.O Oke art 2.20 2.2 100.42 
Water HO. 2 = « 18 18 

LOO 42 84+. 29 10.07 6.06 


Number 496. Bowl from China. Specific gravity, 3.8394; hardness, 7; of translucent, homogeneous, 
and coarsely crystalline material. Color, pale sea-green. 
Microstructure : Many large crystals of jadeite up to three millimetres in diameter; undulatory extinction 


is pronounced, and the rock has evidently been subjected to great strains. Many of the jadeite aggregates 


are arranged in optical fields often resembling sections of mica. I*ine fragments and fibres of jadeite occur 
in veins and act as a cement. 


The analysis by Walden, with reduction by Clarke, 1s as follows: 


Silica, SiO, 
Alumina, Al.O, 
Merrie oxide, Fe. ). 
Magnesia, MeO 
Lame, CaO 

Soda, Na.O 
Potash, K.O 
Water, H.O . 


Jadeite, 
Pseudo-jadeite, 


Unaccounted for. 


LOO. 26 Pn 7 17 18 


; 1s ‘“acye) y* : yo a ‘ 7 cy Ts 1 1s vey " rT’ , y? ’ ’ : m . - . . - 
I. is regarded as replacing Na in jadeite. ‘The other molecule is a jadeite-acmite with lime and magnesia in place of 


alkalis. Penfield includes it with the jadeite, as is proper. 





Sf PTH LTP Saab bia hare ee lar ial OTE Teen erato tees 7 - 7 —_ . . —_ 7 . x yan - a : f z - ¥ 3 4 ; iw? 5 
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Number 485. Small sawcer-shaped dish from China. Specific gravity, 3.3381; hardness, 7; of translucent, 
homogeneous, and compact material. Color, ereenish-gray. 

Microstructure: An aggregate of jadeite crystals all of which are quite small, grading to microscopic, the 
longest being about 0.8 millimetre. The lamination is due to the nearly parallel arrangement of some 
prisms and to the alternation of layers of coarser and finer grains. The rock is very fresh and pure, with- 
out other constituent minerals, and there is little or no sign of decomposition or alteration by dynamic 
forces. 


The analysis by Walden, with reduction by Clarke, is as follows : 


Jadeite v”” 2 R” (S103 Unaeccounted for Abstract 


SUC OR OA 6 re 2) es 59 . 02 46.80 
Alumina; ALO, . . < 24 .88 19.89 4 Of Normal jadeite, 
Merrie oxide, Ke, ¢ | oY le or oe Pseudo-jadeite, 


Ferrous oxide, FeO. . . 28 ) Unaccounted for, 
Manganous oxide, MnO . 

Magnesia, MgO... . 3 100.47 
Lime, CaO. 
Soda, Na,O 
Potash, Ik,O 
Water, H.O 








Number 219. Axe from Mexico. Specific gravity, 3.30384; hardness, 7; showing on cut edges a very 
compact crystalline structure with occasional white marking’s and veinine’s which are also visible on the 
weathered surface. At the lower end there is a cavity seventeen millimetres long by six in width, and more 
than a dozen smaller ones in various parts, filled with a hard, compact white substance which effervesces 
readily on the application of hydrochloric acid, proving it to be calcite deposited after the object had been 
lost or buried in some limestone strata or a limestone cave. Color, black. 


Microstructure: An agve'reo 


O€é = 


ate of small jadeite crystals with a few larger ones of irregular shape, parts of 
some of them being pale green. ‘The mass is streaked with greenish dark-colored specks which appear under 
the microscope as opaque particles crowded together in the larger jadeite crystals as products of alteration. 
‘There are also rather numerous patches of a colorless undeterminable mineral, and small, somewhat lenticu- 
lar bluish-green crystals which: suggest glaucophane. 


The analysis by Walden, with reduction by Penfield, 1s as follows: 


Diopside Egirite Jadeite Jadeite 
Ca(MeFe)(S103)2 NaFkFe(S103)e NaAl(S103)e ealeulated to LOO% 


BGR: PION sy fe See & if 4.98 Ts 44 99 57 85 
Alumina, Al,O, . . . 20 .46 2() 46 96.31 
Merrie oxide, Ke,O, 

Kerrous oxide, FeO . 

Magnesia, MgO 

Lime, CaO 

Soda, Na,O . 

Potash, K.O 


Loss on ignition, H,O 


77.86 100.00 100.00 





_ 
; J 


Number 177. Hatchet from the lake-dwellines of Neuchatel, Switzerland. Specific gravity, 3.8745; hard- 
ness, 7; opaque, very compact in texture, with a weathered spot at the upper end. Color, dark green, 
almost black. 

Microstructure: Very small irregularly shaped crystals or grains of colorless jadeite and also pale-green 
amphibole, with a crudely parallel orientation, producing a lamination or fibration of the mass. ‘This is 


further emphasized by streaks of minute grains of an almost colorless mineral with high index of refraction, 


’ = 
£ 
' 


> , .7 - - 
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: : “ rt i VW ‘ T ‘ . \ 1 d , , Pag ‘)y* r 
and with the characteristics of zircon. There is also a little iron oxide, probably magnetite, In irregularly 
shaped grains. 

The analysis by Foote, with reduction by Clarke, is as follows: 

; >) 4 ; 

| Jadeite Fe” ‘eCaSiOe Magnetite ? Nephrite Unaccounted for Abstract 

BGA SIO Giese. fod eu 7 44.95 | 8.91 1.18 | a 
Alumina, ALO, . . . | 19.05 Jadeite, 15.61 
‘ 4" 7 # ‘s 1 a F 82 

Ferric oxide, Fe,O; . . oO. ea rs Her sans, 4.8 

. ¢ ‘ AC itita 9 26 
Herrous oxide, FeO . . . on BSH 1.30% 
Magnesia, MgO . . . a. Nephrite, 10.5! 
Lime: Gat) | 3. Unaccounted for, 1.62 
AA 4 La . . . * . i : 
Soda, NazO : 100.29 
Potash, KO 
Water, H.O 

LOO 79.6] 

Number 4. Fragment of boulder from Burma. Specific gravity, 38.2176; hardness, 7; of coarsely granular 
structure. On broken surfaces the outlines of many of the pyroxene crystals are clearly visible. On cut 
surfaces the reflections resemble the frosted appearance of galvanized iron. Color, light gray with mottlings 
of h¢ht green. 

Microstructure: An aggregation of irregularly shaped crystals of nearly colorless jadeite, with many cracks 
which follow the outlines of the crystals, the prismatic cleavage, and a transverse parting, probably basal. 

| In places the pyroxene crystals become long prisms and lie at all angles, sometimes grouped in fan-like 
agveregation-bundles. In several places they lie embedded in a colorless mineral which acts as a matrix for 
them. In these they have sharply defined crystal forms. ‘This colorless matrix appears to consist of rela- 
tively large individuals, not an aggregate of small ones. It has a low index of refraction and very low 
double refraction, and shows some polysynthetic lamellz. Its exact nature is not determinable by optical 
means alone. It is possibly analcite. 

The analysis by Walden, with reduction by Penfield, is as follows: 

Diopside Analeite Jadeite Jadeite Jadeite 
CaMg(SiOs)2 NaAl($i03)+He2O NaAl(Si03)2 calculated to 10026 theory 
BUiOns BIOs. 4) ea ens 58.41 1.50 15 84 41.07 58.37 59. 40 
ALIMITIA Ae Ae eg 24.64 6.73 17.9] 26 .0d 25.25 
Herric oxide, Fe,O, . . 67 67 
Magnesia, MgO := 3 1.24 OZ 2 
WAV MEO one A Le 1.43 .67 76 
POC INOD  veleve. “aan, |! 12.76 4.09 8.67 15.58 19.35 
Poveh. Ko) 4 62 eG 08 08 
Loss on ignition, H,O . 1.19 1.19 
100.92 2.69 | 27.85 70.38 100.00 100.00 
| 

Number 18. Fragment of boulder from Burma. Specific eravity, 3.1223; hardness, 7; of subtranslucent 
material, with a crystalline interwoven structure of interlacing patches of an intense emerald-green and an 
almost white mineral. Color, lettuce-creen. 

eraosty : “pe TIN ’ nrc . OPA ARIA ‘yy? « . 2 ‘ ry ’ 7c , Thy 

Microstructure: 'The prisms are acicular and fibrous. There is more of an approach to streaked or parallel 
fibrous structure, though the needles cross one another at various angles. The amphibole has a pale-green 
color in thin section, the crystals being pleochroic, yellowish-ereen parallel to the prism axis and bluish- 
green at nearly right angles. It is a mixture of jadeite and amphibole in the proportion of three to two, and 
consists of very minute fibres with a preponderating parallel arrangement, producing a more or less pro- 
nounced fibration or lamination in the rock. 

ry. » § ‘ rei; r Ye > r} TA t4 , N\ylr > y = . 

Ihe analysis by Foote, with reduction by Clarke, gave the following: results: 

*.. 
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Amphibole Reduced Caleulated Abstract 


SURI POM Paine, AG). .<. es D7 .36 3: 2.05 99, 15 58 . 74. 58 .39 

Alumina, Al,O, . Amphibole, 
Kerrie oxide, FeO,  . ekd " Jadeite. 
Kerrous oxide, FeO 
Magnesia, MeO 
Lime, CaO 

Soda, Na,O 

Potash, K.O. 
Water, H.O . 


Megirite, 


Hixecess water. 


99. ! oo. .68 3.99 OO LOO .00 LOO. O00 
Oe ee a a eS ee ee eee 
The amphibole is unusual. In the reduced column Fe and Ca are reduced to terms of Mg, and K to Na, then all to 


one hundred per centum. The ealeulated column is computed for NagMg7(SiOs)s. This amphibole may be new. 





Number 303. Mask from Mexico. Specific gravity, 2.8320; hardness, 7; subtranslucent. fairly compact 
granular material. Color, light emerald-green and gray, with seams of gray-brown, and light green on the 
back, 

Microstructure: Lrregularly shaped crystals of jadeite scattered through albite, which forms interlocking: 
crystals of variable size, some individuals enclosing a number of crystals of jadeite. The albite is pure and 
fresh and exhibits a characteristic cleavage and optical properties. Twinning in polysynthetic lamelle is 
developed to only a limited extent. Many erystals are not twinned. 


The analysis by Walden, with reduction by Penfield, is as follows: 


Nephrite Jadeite Albite Theoretical comparison of a mixture of 
CaMeg(Si0s)e2 NaAl(S1i03)2 NaAlsSis02 Nephrite Jadeite Albite 

STUIGH AEIIGhe a? FEY cues 63 .47 2.20 28 80 32.47 A by 28.87 32.48 
Alumina, Al.O,;. . . 20.76 11.53 9 23 12.43 9 20 
Ferric oxide, FeO, 1.27 L.2/ 
Magnesia, MgO . , ie Vib | 1.08 
Lime, CaO 1.16 50 66 a0 
Oda Naa. «) 2 a 11.98 6.63 Doe 7.46 2.51 
POURED, Baia «, & 4 3: 34 
Water: EO. <>.s ): .36 

100.45 3.8] 48 .89 47.39 d.lo 48 .76 47.49 


The analysis indicates the presence of a little nephrite. 


Number 317. Part of a kuei, or sceptre, from China. Specific gravity, 2.9430; hardness, 6.5: a tomb 
piece. Color, ight grayish-yellow heavily stained with dead-oak-leaf coloring. 

Microstructure: Consists of minutely fibrous amphibole, and considerable compact amphibole in irregularly 
shaped crystals, in clusters and streaks through the rock. There are also remnants of small jadeite crystals 
In ave'reeations and streaks and sometimes in spherulitic clusters. 


The analysis by Walden, with reduction by Clarke, is as follows: 


Doubtful Nephrite 


SLUIGH. len oe te Me Div oO D6 . 7 
Alumina, ALO, . 

Iron oxides, Fe,O, . 

Magnesia, MeO. 

Came CAG «.. < & -% 13 

Alkahig” =, Aon Ss. ss undet. 

Water, Ho.O. .. « 3.05 


99 50 


[ddings’s work shows that the material was once jadeite, but 1s mainly 


altered LO amphibole. The alumina corresponds LO about four per 


centum jadeite. 
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~- —_ . ye (aay Le ee r ‘ ‘NAW v-7. ed iB slraats ; raha ryte ry r > ( fe = 
Number 79. Section of water-worn boulder trom Khotan, Chinese Turkistan. Specific gravity, 2.9168 ; 


In general appearance the specimen might be mis- 


hardness, 6.5; translucent, compact, and homogeneous. 


taken for a quartzite boulder. Oolor, very dark gray, almost black; known among the Chinese as mo-yv, 01 


‘“ink-jade.” 
Microstructure: A fine felt of minute scales; some small patches with nearly parallel fibres suggest former 


iadeite crystals. Numerous opaque microscopic crystals are arranged in streaks to some extent, and haye 


» vellowish metallic lustre in sunlight. Their form appears to be orthorhombic, and they may be (?) mar- 
casite or (?) arsenopyrite. 


Foote’s chemical analysis, with Clarke’s reduction, is here given ; 


(Nak) AlSi206 Nephrite Abstract 


TIGR OHOe. 5c. ke? SO 57 66 36.06 

Aes VO A Sad a : 0 7 Nephrite, 

VY AlSisO«g, 

R” oCaSi0¢, 
Exeess water, 


Ferric oxide, FeO, . 


Kerrous oxide, FeO . 


Manganous oxide, MnO 
Lime, CaO . 

Magnesia, MgO 

Soda, Na,O 

Potash, KO 

Water at 100 

Water at 180 

Water at 180°+ 





Number 153. Crude fragment from Jade Mountain, Alaska. Specific gravity, 2.9487; hardness, 9.0; struc- 
ture, strongly foliated and in part fine-grained, compact, and tenacious. One end is altered to a white, almost 
steatitic mass with a hardness of not over 2, suggesting weathering or fire-mining. Color, sage-green. 

Microstructure: An aggregation of extremely fine fibres that lie parallel to one another and have been bent 
into contorted and crenulated bands. There is some clouding of the material, which is white by incident 
lizht and yellowish by transmitted light. In places the fibres are less crinkled and the substance 1s nearly 
transparent, and the double refractions are more uniform as shown by the interference colors, but there is 
some mottling. The thin section cut across the fibres shows less crinkling and a less fibrous texture, and 
indicates that the fibres are flattened or bladed. Very free from inclusions of other minerals. 


he chemical analysis by Foote, and reduction by Clarke, gave the following: 


NaAlSie0¢ R’” ‘oCaSiOg , Abstract 


win te ae oth 0 Se 8 4] 

Alumina, AlLO,. . . Bs ‘ Nephrite, 
Ferrie oxide, Fe,O,  . 8 S| NaAlSioQO.¢. 
Merrous oxide, HeO . é 3 a R’.CasiQxg, 
Magnesia, MeO . .. 22.28 22.28 Kixcess water, 
Lime, CaO | 
Soda, Na.O 

Water, H,O . 


Nephrite = H,Ca,(MeFe),.(Si0,),.. 





Number 78. Portion of boulder from Chinese Turkistan. Specific gravity, 2.9832; hardness, 6.5; trans- 
lucent, homogeneous, and compact, showing on the exterior reflections of sinewvy veinine's. Color, sagre-ereen 


with black specks. 
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Microstructure: A fine-grained felt of scales and fibres with streaks or veins of larger blades in crystals 
nearly parallel to one another. There are minute areas and streaks of colorless (?) clinochlore. There 
are besides a few opaque grains of a mineral dark reddish-brown in thin edges. The grains are much 
cracked and traversed by amphibole. The mineral may be chromite, traces of chromium being found upon 
analysis. 


L'oote’s analysis, with Clarke’s reduction of same, is here given: 


(Nak )AlSi20¢ Chromite R’eCaSiOg Nephrite 


SUUGHs IOs le <3. <a ay ee Nyy 5) 25.16 


Alumma, AlO,. . . . 88 Os 56 Nephrite, 


Chromie oxide, Cr,O, . . mt lL Rn”, CadsiOg, 
Herric oxide, Fe,O, . . oF 4 Chromite, 
Herrous oxide, FeO . . 0.62 ). oe R’AIS1.0¢, 
Manganous oxide, MnO . al lixcess water, 
Nickel protoxide, NiO 

Lime, CaO 

Magnesia, MgO . 

Potash, K.O 

Soda, Na,O 

Water at 100° 

Water at 180° 

Water at 180°+ . 





Number 155. Crude fragment from Jade Mountain, Alaska. Specific gravity, 2.9604; hardness, 6.5. 
The specimen shows contact markings with slight traces of slickensides, is closely foliated in part, enclos- 
ing rounded protuberant masses in the foliation. It is stained more or less with small brownish spots 
which are probably the alteration of some included mineral. Color, olive-green; grayish-green on fractured 
surfaces. 

Microstructure: Confused fibres of amphibole, extremely minute, crinkled and contorted in some places, in 
streaks of parallel fibres in others. The fibres are so minute that they overlie one another in the thin sec- 
tion and produce aggregate polarizations between crossed nicols. It is traversed by short crooked cracks 
containing dark coloring matter. ‘he nephrite is stained yellow with streaks of brown. 


Lhe chemical analysis by Ioote, with Clarke’s reduction of same, is here given: 


NaAlSi20¢ It’’eCaSiOg Nephrite Abstraet 


STG tas. os ae vd ah May Be ot D720; 85 58 55.59 

ACHING oS eee fy ee § 36 y- Nephrite, 
Merric oxide, Fe.0Q,. . . . . 3 NaAIlsi,0,, 
Ferrous oxide, FeO. . . . . 4S 88 n”.CaSiOg, 


MATIC RIO MOON Sigil Gita ao 21.56 241 18 lixecess water, 
Lime, CaO . 
Soda, Na.O . 
Water, H.O 





Number 234. Chisel from British Columbia. Specific gravity, 2.9987; hardness, 6.5; of translucent and 
very compact material, showing, where sawn, a very characteristic splintery structure. Color, mottled gray- 
ish-ereen with black veining. 

Microstructure : A confused aggregation of amphibole fibres, with occasional longer streaks of nearly par- 


allel fibres, and a faint suggestion of patches derived from previous pyroxene. 
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The analysis by Foote, with reduction by Clarke, is as follows : 


AleCaSi06 


SICA, mls «05 = G we L.05 
Alumina, AlO, . . 2 OF 1.78 
Ferrie oxide, He,O, 

Ferrous oxide, LeO 

Magnesia, MgO 


SPECIMENS 


Nephrite 


5D. 10 


Abstract 


Nephrite, 
NaAlsi,0¢, 
A I, adit de 


Excess water, 





Lime, CaO 
Soda, Na,O 
Water, H,O . 
100.58 92 3.8] 95 0D 


The nephrite = HyCay(MgFe)i3(5103 )19. 





Number 330. 


scattered fragmentary highly striated crystals of colorless jadeite. 


Thuwmb-ring from China. Specific gravity, 2.9896; hardness, 6.5; horny, compact, with 
Color, gray clouded and veined with very 
dark brown. 

The analysis by Walden, with reduction by Clarke, is as follows: 


Nephrite Abstract 


DIUICA, DIO. SF ee wu ot .02 
Peli, AO en ee QD 


Herric oxide, Fe,O,; >) 


4. dd 
Nephrite, 
Jadeite, 


Exeess water, 


; > O05 
Kerrous oxide, FeO ) 


Magnesia, MgO... . 23.0] 
IMO RGA: a Ay ay ab os 14.77 
Alkalis . B enw oes undet. 
Water,H,0.. .. 3.00 
99 .9od 4.15 94.33 
Jadeite is assumed to be proportional to alumina, and the undetermined soda is calculated to correspond. 
Ferrous and ferric oxide not separated by the analyst. 





Number 83. Hragment of oblong medallion from China. Specific gravity, 2.9546; hardness, 6.5; of very 


pure, translucent, and compact material, with splintery fracture. Color, sage-green. 


Microstructure: ‘There is a faint suggestion of patches derived from a previous pyroxene, but the amphi- 


q > 2, 


CJC 


bole fibres are in confused aggregation, with occasional longer streaks of nearly parallel fibres. 


The analysis by Walden, with reduction by Clarke, is as follows: 


NaAlSi20¢ R’’eCaSiOg Nephrite Abstraet 


DLC. POS 5. Ag van 4 ot .38 1.28 
Alumina, Al,O,. . . 8 54 
Merrie oxide, Fe.O, 

Magnesia, MgO 

Lime, CaO 

Soda, Na.O 

Water, H.O . 


Ne} yhrite, 
NaA Si. Ye. 


k”™,CadiQOg, 


Exeess water. 





Number 458. Luttle figure from China. Specific gravity, 2.9490; hardness, 6.5; of translucent, homog'e- 


neous, and compact material, in which are seen by transmitted light some subtranslucent inclusions, evi- 
dently another form of nephrite. Color, yellow with a e@reenish tint. 


he analysis by Walden, with reduction by Clarke, is as follows: 
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R'’eCaSiOe berpentine Nephrite Abstract 


NGA eM, ds we us 54. 68 84 22.98 
Alumina, Al,O, . 
Ferrie oxide, F'e.0, 


Nephrite, 
Serpentine, 
Herrous oxide, FeO. 3 o4 K",CasiOg, 
Magnesia, MgO 
Lime, CaO 
Soda, Na.O 
Potash, K,O 
Water, HO . 


Exeess water, 


he low silica indicates serpentine. Without it bases are in excess of silica, 





Number 134. A huge block, weighing 2140 kilos, discovered in 1899 by Mr. George EF. Kunz, near the village 
of Jordansmiihl, Silesia. Several specimens were detached from different parts of the block for investigation : 

A. Specific gravity, 2.9044; hardness varies from 6.5 to 5. Color, impure gray mottled with pale-green, and 
dark, almost black spots. Structure, splintery and horn-like, but showing between the lamin a she¢ht alteration. 

5. A slab of somewhat darker color and more uniform. Specific gravity (average of three separate quan- 
tities), 2.9527; hardness, 6.5. Fine and coarse material intermingled, but in different ways and in different 
proportions, showing a different structure in different parts. 

(. <A thick rectangular slab showing a darker, more uniform spi nach-green color, thickly mottled in parts 
with very dark-green patches, almost black, and occasional spots of a dark metallic substance. The material is 
fine-grained and shows the characteristic horn-like texture of nephrite. Specific oravity, 2.9960; hardness, 6.5. 

Iwo microsections from the sample marked A and two from sample © were studied by Professor Idding’s, 
whose reports are here given: 

A. A fibrous nephrite with very fine texture. There are occasional small areas of a colorless mineral. 
apparently fibrous or in minute scales, having lower refraction than nephrite and about the same double re- 


fraction as quartz, possibly a little higher. It appears nearly uniaxial in some eases, and distinctly biaxial 


in others, 1s optically positive, and is probably a chloritic mineral. There are also occasional spots formed of 


a Cloud of opaque dot-like particles and some that are possibly magnetite. 

(. ‘The rock consists of an aggregation of microscopic scales and fibres of amphibole (nephrite) and 
patches of sub-parallel fibres in all positions; a few larger patches of the same; some scattered acicular 
crystals of colorless amphibole (nephrite) with characteristic cross-section and prismatic cleavage. The 
refraction of all these forms of amphibole is alike. No chromite occurs in the sections. 

Three thin sections of sample B were studied by Professor Max Bauer. In the first section he found an 
exceedingly fine structure, the fibres strongly bent and curved and lying in all directions, forming a felt-like 
texture; actinolite prisms fairly numerous, the largest measuring two and a half millimetres in length and 
half a millimetre thick, but the majority small. The angles of extinction of the prisms never exceed 15°. 
The second section exhibits a much less fine-fibrous structure, and consists of fairly long-fibred tufts or bundles 
which are often contorted, and which contain in the centre a compact kernel consisting of an actinolite 
prism. ‘The bundles le for a considerable distance nearly parallel with each other. In the third section a 
coarser structure 1s seen, and nearly all the fibre-bundles have the same compact kernel of actinolite, ravelled 
at the side and consequently in course of transition into the surrounding material, which consists only of 
fibres. A few of the smaller tufts lack the compact kernel of actinolite. 

The substance of the nephrite is very pure. A few small inclusions are found, which form insignificant 
ageregates in a few places. ‘There are also a few very small colorless grains whose substance cannot be 
determined with certainty. 

Material from each of these three samples was analyzed : 

A. By Dr. George Steiger of the United States Geological Survey, Washington, D. C. 

Bb. By Dr. Carl Busz of Minster, Westphalia, Germany. 

C. By Dr. Harry W. Foote of Yale University. 


‘ 
f 
4 
| 
Mt 


- 

1 
a 
* 





144 DESCRIPTIONS AND ANALYSES OF SPECIMENS 


They are here given, with Clarke’s reductions: 


A.— STEIGER, ANALYST 


Amphibole R’sCaSiOg Unaccounted for Abstract 

Pilica, BIOs «a. ea 6.39 +. 79 1.60 
Alumina, AlLO; . . . 1.63 1.63 Amphibole, 92.2) 
Ferric oxide, Fe,O; . . 1.42 pee RR”, CaSiOg, 6.44 
Ferrous oxide, FeO. . 3.70 . 70 Unaccounted for, 1.80 
Manganous oxide, MnO .26 26 : 
Nickel protoxide, NiO . is: i ies: 100.40 
Maenesia, MeO. . . 24.63 24.03 
Lames Oa. os i ay 1.92 6.43 1.49 
Potashs sO) = oa a. 4 none 
SOO Nan «0%, ms none 
Water below 100° .. . 65 65 
Water above 100° . . 3.42 2.24 Ld 
Phosphoric oxide, P.O; trace 
Titanie oxide, TiO... trace 

100.45 9? 2] 6.44 1.80 


Amphibole much richer in MgO than ordinary nephrite. State of water uncertain, Part of 1t may be in decom- 


position products like tale or serpentine. 


3—BUSZ, ANALYST 
Amphibole "aCe Unaccounted for Abstract 


SLIGO | yee ee 2.58 AT .97 
Titanie oxide, TiO, Bi be 12 Amphibole, 79.58 
Alumina, AlLO, . . . 6.74 Re”, Casi10xg, 18 .4] 


2 Unaceounted tor, 2.40 


Herric oxide, e,O, . 2.46 


Ferrous oxide, FeO. . lL. 72 

Manganous oxide, MnO trace 100.39 
LaMOONCRID 4 =. Gaye 9 84 

Magnesia, MgO . . . 21.02 

SOMRINGI hs al poe o4 

Potash, KO 

Water at 100°. 

Water at 180°. 

Water at red heat 

Water at blast 


Here again the amphibole is different from normal nephrite. R”,CaSiO, in excessive amount. 


Water doubtful. Is serpentine or tale present? 





U—FOOTH ANALYST 


R’R’’’Si206 (R’2R’) S108 Abstract 

PLLA Goa ne eh weds Way ec 6 . 74 3.5] AS 2a 
PU irasanbal, eet SO Oe ee .93 93 R’R'’Si.O-. ue 
Chromic oxide, Cr,O, . . bs 13 Nophrite, ) 
Merrie oxide, Wee) Fy kis 0 lod (R’.R’) SiO. ( Jd. 01 
Kerrous oxide, FeO. . . >. O04 3.64 Ti atiaa water. 1.07 
Manganous oxide, MnO . 06 06 
Nickel protoxide, NiO. . O9 09 99 8? 
Magnesia, MeO ... . 21.19 91.75 
tne: NGAGH 2.) as 3 asen 13.09 13.09 
Soda, Na.O is ad? ade Thee wed 4a 22 Ze 
EOCRRN each a Saceeos trace 
Water a0 2007s &. dose: 45 
Water ht to0°.. &. coetre 2d 
Water above 180° ... L.¢2 20 1.15 

99 82 ». 14 93 .O] 


R,=H with bases—that is. water. 
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Number 618. Vase from China. Specific gravity, 2.9513; hardness, 6.5; of translucent, compact mate- 
nal, the sinewy texture of which is well shown by transmitted light. Color, white with heht-greenish tint. 


The analysis by Walden, with reduction by Clarke, is as follows: 


Jadeite ? “Egirite : Nephrite Abstract 


Silica, SiO, a ue ie See D7 3.4: S4 


Alumina, ALO; . a . « 46 46 Nephrite, 


Ferrie oxide, FeO, . . . D6 Jadeite? 
HMerrous oxide, FeO. . . Aheirite? 
Manganous oxide, MnO . 28 2§ Hixecess water, 
Magnesia, MgO 

Lime, CaO. 

Soda, Na,O 

Potash, KO 

Water, HO 


bd D: 92 


the excess of alkalis replaces magnesia in the nephrite. 





Number 180. Hatchet from the lake-dwellings at Neuchatel, Switzerland. Specific gravity, 3.0034; hard- 
ness, 6.5; of subtranslucent material with a compact, interwoven, laminated structure made up of so many 
fine laminz that a beautiful sheen is seen transversely across the left side. Color, olive-ereen. 


Microstructure: ‘The rock gives evidence of having been crushed or dragged, and the structure indicates 


a high degree of dynamic metamorphism. ‘The fibres are almost perfectly parallel, with striations that seem 
to be due to twinning parallel to the orthopinacoid. The structure resembles that of silicified wood in lonei- 
tudinal section. 


The analysis by Walden, with reduction by Clarke, is as follows: 


NakeSieOQs¢ 


Silica, SiO. 

Alumina, AlO,. . . eh) Nephrite, 92.09 
Merrie oxide, Ke,O,  . ay NaAIS1,0,, 3.29 
KMerrous oxide, FeO . O.4/ NakeS1,.0,. Z.62 
Magnesia, MgO . . ai 22.6! Hixeess water, 2.68 
Lime, CaO 
Soda, Na,O 
Potash, K.O . 


Water, H.O 


LOO .68 





Number 81. broken medallion from China. Specific gravity, 2.9510; hardness, 6.5; compact, homo- 
eeneous, splintery structure; apparently no inclusions. Color, white with faint grayish tint. 

Microstructure: A microcrystalline to microcryptocrystalline aggregation of fibres of colorless amphibole 
that extinguish light between crossed nicols in irregular patches, showing that the original rock was a 
coarse-grained jadeite. 


The analysis by Walden, with reduction by Clarke, is as follows: 


loCaS10¢6 eo Nephrite 


Siliea, S10, ‘ 

Alumina, Al,O,. . . Z ae Nephrite, 
Merrie oxide, Fe,O,  . Z Li. ee MesCaSiO,g. 
Magnesia, MeO  . PA AloCaSiOg, 
Lame. Wa) 3 © . oO. O1 se) os Kixecess FesOs, 


Water, H.O . 


LOL. O7 oe 4.19 


Computation uncertain. Absence of alkalis seems to render the hornblendie 


molecule R,CaSiO, necessary. 
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; a inj P ; ; ~ . iw Mavleiats NS ae eal vwiarnty 2 ¢ XP eae 
Number 67. Section of crude block Trom Khotan. Chinese Turkistan. Specific gravity, 2.9102; hard- 


ness, 6.5; tough, horny character of the material very apparent on fractured edges and from internal reflec- 


tions. Color, white with light-greenish tint. 


Microstructure: An irregular texture mostly fine-erained, microcrystalline to microcryptocrystalline. In 


o ” - fe = a. Fa . ’ “ Tre ‘yee 1 \ ‘ ‘ig rT’ : ’ ‘ ; 
places there is a spherulitic fibrous texture Mm areas suggesting forme! coarse-grained rock. ‘here are ¢ 


few small crystals of muscovite, with bent laminz having fibrous edges, and intercalated lenses of amphibole. 

There are some apatite crystals cracked and traversed by amphibole. 

Patches with yellowish opaque e@rains of 
a | J 


Both the muscovite and apatite 


appear to be remnants of a rock metamorphosed to nephrite. 
highly refracting mineral are indeterminable. 
A chemical analysis made by Foote, with Clarke's reduction of same, is here given: 


(Nak )AISi206 Nephrite Abstract 


STieh ‘ols = & = G 5D . 9: 2.0? 
Alumina, AlOs 2 .. . 1.64 86 
Merrie oxide, FeO, . 


Nephrite, 
R”CadiOg, 
(Nak) AIS12,.O,, 


Merrous oxide, KeO 
Excess water, 


Manganous oxide, M nw 


Lime, CaO 
Magnesia, MeO 
Potash, IK.O 
Soda, Na.O 
Water at 100 
Water at 150 
Water over 180 





Number 160. Slab from New Zealand. Specific gravity, 3.0103; hardness, 6.5. This is a section of a 
boulder with part of the weathered surface still remaining at one end. It 1s remarkably free from metallic 
inclusions of every kind, and is highly translucent, compact, and homogeneous, admitting of a very high 
polish. Color, seaweed-green. 

Microstructure: Fibres in parallel, sometimes in curved arrangement with a parallel or laminated struc- 
ture strongly marked, and often accompanied by crooked cracks. The rock appears to have been crushed 
or drageed, and the structure indicates a high degree of dynamic metamorphism. 


The analysis by Walden, with reduction by Clarke, is as follows: 


AlNaSiel Ti 


SiGRe PUG. on ue D0. 1 t() 

Alumina, AIO; . . . JO 9 ‘i Nephrite, 
Ferric oxide, Fe,O,. . a eet a4 AlNaBS1LQO,, 
Merrous oxide, FeO. SF Qh Rm” (0),),. 
Manganous oxide, MnO 22, 2, een aaa water 
Magnesia, MeO 

Lime, CaO 

Soda, NasO 

Water, H,O 


LOO. 5 


Nephrite = H,Ca,Mg,(Si0,),, or Ca(H.Me),(SiO,),. 





Number 183 ‘het fr . Swiss lake-dwellinos. Snecif y Qga0 iE se 
imber 183. Hatchet from the Swiss lake-dwellings. Specific gravity, 2.9836; hardness, 6.5; two sides 
flat and free from stains, two stained to some depth. Color, light green. 
Microstructure: Kibres par: lo S LAs at ee ; 
res parallel, shghtly curved; the laminated structure is strongly marked and accom- 
panied by crooked cracks. It has the appearance of having: been crushed or dragged, and the structure 
indicates a high degree of dynamic metamorphism. 


he analysis by Walden, with reduction by Clarke, is as follows: 


DESCRIPTIONS AND ANALYSES OF SPECIMENS La 6 


NaFeSiz0¢ K’’s(5103)3 Nephrite Abstract 


Silien 10s) . = 2. 3 D8 .66 1.86 1.46 ay es 
Alumina, Al,O, . . . DQ 50 Nephrite, 90.64 
Ferric oxide, Fe,0O,.  . 1.76 1.24 aye NakeSioOg. 
Ferrous oxide, FeO 3.48 3.48 R"s( Sil bee 
Manganous oxide, MnO 02 02 Hixcess silica, 


a 
on 
os 


! © 
— [ a : 
— 
— 
= 
a 


Magnesia, MeO 99 49 2) 4! | 
gnesia, MeO. . . 22.43 22.43 fixcess potash, 10 
ro ~ mV, > f 

PIMe any,  gowee o 13.3: 13.34 


Sada hae) ae 48 48 100.89 
Potash Bis 2 .a.2 10 
Visor). o. = oF = gh mice 


100.89 3.58 2.48 90.64. 


his nephrite carries an excess of silica over bases. 


Number 765. Sword-guard from India. Specific gravity, 3.0783; hardness, 6.5; of subtranslucent, very 
homogeneous, and remarkably compact material, with a vein-like fracture running’ parallel with the width 
of the guard. Color, very dark greenish-black. 

Microstructure: A nearly uniform mixture of amphibole fibres in fan-shaped divergent clusters sometimes 
approaching a spherulitic arrangement. 


rm = + sare as moe Fy Sf, So Pee es “5 . 1 
he analysis by Foote, with reduction by Clarke, is as follows: 


NaAlsiz0¢ rat Nephrite Abstract 


Pluca eI, . . . Tap 1.59 vere 49 ¢ 

Alumina, Al,OQ, . . . oT fs 67 “1.0 Nephrite, 
Ferric oxide, Fe,O,. . Ct 33 NaAISi,0,, 
Ferrous oxide, FeO 7.6% t. R”,(S10,)5, 
Magnesia, MeO... 8. 8( ixcess water, 
Lime, CaO | 


Soda, Na,O 
Water, HO 


The excess of alumina and ferric oxide over the molecule NaAISi,O, is reckoned as the silicate (AlFe).(Si( Ya 
This may be regarded also as part of the nephrite. 





= 


Number 97. ragment of boulder from China (probably Turkistan). Specific eravity, 2.9825: hardness. 
6.5; translucent, compact, splintery structure, with very fine-grained texture on cut surfaces. One half of 
the mass has been polished by attrition in the river and stained by oxidation of iron and other minerals. 


Color, ight sag‘e-green. 


Microstructure: A contused aggregate of amphibole fibres that in places reach the size of compact crystals, 
with a few fragments of jadeite remaining. 


The analysis given below is by Walden, the reduction by Clarke: 


Jadeite R’’’s(S108)s Nephrite Abstract 


Siea ie, 9 ld ¢. 585 | 4 33 1.95 52.31 
Alumina, Al,O; 1.84 49 Nephrite, 89 (9 
Ferrie oxide, FeO... S Q7 Jadeite, 
Ferrous oxide, HeO ; ag . R”,(SiOs)s, 
Manganous oxide, MnO 

Magnesia, MeO 

Lime, CaO. 

Soda, Na,O 

Potash, K,O 

Water, H.O 


I9-79 


510 





Nephrite = Ca(H.Mg),(Si0,),. 
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Number 581. Screen from China. Specific gravity, 2.9609; hardness, 6.5; translucent, compact, homo- 


: : ; : : f Bs roar a. Se, eee pipes eda / ey 
oeneous, with white mottlings or inclusions that are almost opaque and are evidently nephrite. Color, white 


Q 
with light-greenish tint. 

Microstructure: Clearly the result of amphibolic alteration of jadeite. The rock consists of microcrys- 
talline to microcryptocrystalline aggregations of fibres of colorless amphibole that extinguish light between 
crossed nicols in irregular patches, some of which are banded in parallel lines. ‘These correspond to the 
originally twinned pyroxenes. In places the amphibole is in compact crystals. A few small clouded spots 
appear to be impure muscovite. 

The analysis by Walden, with reduction by Clarke, is as follows : 


Jadeite Nephrite Abstract 
SiliGa ie ae a a a 26.66 4.49 T( o1.47 

Alumina, ALO, .. . m 1.9] Se Nephrite, 
Jadeite, 
R”.Cas10,, 


Ferric oxide, Fe,O, . 


Herrous oxide, FeO . 
Magnesia, MgO. . . 23 AE 23 4! Excess water, 


Lime, CaO. 
Soda, Na,O 
Water, H.O 


Nephrite = H,Ca,Mg,,(S103),. or Ca(H,M¢),(Si0s),. 





Number 80. Medallion with carving of dragon-heads from China. Specific gravity, 2.9706; hardness, 6.0; 
remarkably pure and homogeneous, exhibiting a characteristic splintery fracture when broken. Color, 
white with faint grayish tint. 

Microstructure: Considerable parallelism is seen in the fibres in places, and there are traces of the original 
pyroxenic grains in the arrangement of the fibres. Prismatic crystals of amphibole are abundant and lie in 
several directions. 


‘The analysis by Walden, with reduction by Clarke, is as follows : 


Abstract 


Siliea, SiO, Te 

Alumina. ARO. « 2. = me : )e Nephrite, 
Ferric oxide, Fe.O;. . 4. LG Re Se as 
Magnesia, MeO. . . 20 4 NaAIS1,.0,, 
rms Cees” a 3.9: 3. 9: Kixeess water, 
Soda, Na.O 

Water, H.O 


State of iron uncertain. If ferrous the summation would be 0.41 lower, and better. 


Nephrite would then be about seven per centum higher. 





T 2 gh tage IR std LER ER ; ee f maeee 2 P 

Number 445. Vase from China. Specific gravity, 2.9550; hardness, 6.5; of a translucent, homogeneous, 
and compact material with several inclusions, two to three millimetres in width. of a delicate orayish-brown 
color. Color, white with hght-greenish tint. 

Microstructure: A uniform aggregation of minute fibres. In the finer-grained portion are groups of com- 
pact amphiboles yielding: fan-shaped sections. 


The analysis by Walden, with reduction by Clarke, is as follows: 


s - 5 e 
SooM MeL LIMO TIEN lide EE LL) CID Pee fede te ket et 2 =— + in be ; ' aay rai oe ie : = = go eee siete : i Se ee Cet) bol ie eee Pe ret ap ior han pire fare ek 
; 5 - J - : . - “ 4 : a s f oe z iv, j Th y cy a eink i 2 


- ' ek a . . + 
Ln ee et os Pek d Ls 





No. 652 
ROUND SCREEN 
(Yuan Chia Ping) 
Chiien-lung (1736-95) 


Nephrite 
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._« 


AlNaSi206 heNadie0s Nephrite Abstract 


Biles, SiOn. = = . | 4.68 2.04 


Alumina, AlO, . . . 1.99 Nephrite, 


A INadSi.t Dae 
'eNaSi,¢ Fe 


Excess water. 


Merrie oxide, Ke,O. . 
Magnesia, MeO 
Lime, CaO. 

Soda, Na.O 

Water, H.O 





Number 182. Hatchet from the lake-dwellings of Neuchatel, Switzerland. Specific gravity, 3.0118; hard- 
ness, 6.0; material very compact and subtranslucent. Color, olive-ereen. 

Microstructure: Parallel fibres, sometimes in a slightly curved arrangement with a parallel or laminated 
structure strongly marked, and accompanied by crooked cracks. There is every appearance of the rock 
having been crushed or dragged, and the structure indicates a high degree of dynamic metamorphism. 


Che analysis by Walden, with reduction by Penfield, is as follows: 


Glaucophane 


Unaceounted Nephrite 
and 


rieb cekite for recaleulated 
ie “CK 


Silica, S10; . sk 57.1! 44 

Alumina, Al,O, 

Merrie oxide, FeO, . 

Herrous oxide, KeO 

Magnesia, MeO ,. 

Lame, CaO 

Soda, Na.O 

Potash, K.O 

WotitetinGy £ = Fe S2 JV 


$6.15 yet LOO. OO LOO. O00 


The prevailing alkali is here potash, and it has been necessary to take some caleium to make up for 
the deficiency of the combined alkalis. 





Number 120. Slab from boulder, Siberia. Specific gravity, 3.0070; hardness, 6.5; highly translucent, 
very compact and homogeneous, with characteristic splintery fracture. Color, seaweed-green clouded and 
stamed with brown. 

Microstructure: A nearly uniform mixture of amphibole fibres in fan-shaped, divergent clusters sometimes 
approaching: a spherulitic arrangement. 


he analysis by Walden, with reduction by Clarke, is as follows: 


Abstract 


Silica, S10, a ! 

Alumina, Al,O,; . . . 2 de 8 49 Nephrite, 
ernie oxide, Fe.O. , 4.25 - Pe iy AlNaS&i.0,, 
Magnesia, MgO... . 20.3 20. 3 Rn” .CasiO,, 
Wiescce Py 97:10 a se ee oa 2.26 2e Kixcess Fe.Os,, 
Soda, Na,O 

Water, H.O 


Here, unless the iron oxide is in error, the hornblendic molecule RK’ {CaSiO, seems to be necessary. 





Number 449. Sculptured rock-mass from China. Specific gravity, 2.9549; hardness, 6.0; a very large 


piece of remarkably pure material. Color, ight pearly-gray. 


* 
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Microstructure: A microcrystalline to microcryptocrystalline ageregation of colorless fibres and flakes or 
scales, having a confused arrangement, which in places approaches a more definite grouping, in which the 
fibres lie in several directions. In each of these directions the fibres are approximately parallel and shghtly 
curving, so that the streaks or bands of fibres extinguish the light simultaneously between crossed nicols. 
The polarizing colors of these minute fibres are grays of the first order. They grade into thicker and more 
compact crystals with higher interference colors. Throughout this mass are s sattered fragmentary crystals 
of colorless jadeite, which is distinguished from the amphibole by its higher refraction. The double refrac- 
tion is also higher. Its prismatic cleavage is also characteristic. A lamellar twinning is present and in 
places is curved and apparently the result of strain. ‘The amphibole 1s compact in some cases and fibrous 
in others. The transition is into compact amphibole which frays out into curved fibres at the ends. It is 
evident that the fibrous amphibole composing this rock has been derived from colorless pyroxene or jadeite, 
remnants of which still exist in the rock. 


The analysis by Walden, with reduction by Clarke, is as follows: 


Jadeite Fe(Nak)Si206 Nephrite Abstract 


Silica. SOs <a ak res D7 .46 ). 36 2 49 

AlumaIpse ANOe se 2.70 Nephrite, 85.87 
Merrie oxide, Fe,O,.  . 83 ; Jadeite, 10.70 
Magnesia, MgO. . . 20.87 Adgirite ? 2.49 
Lame: Gace. © 75 o. & 2.49 2.4! Kixcess water, 1.43 


Soda, Na.O ty der, ) Bus Be 19 
POUESR a an © gy & 1.64 
MV eter ERY 5s ok, Se se Or aihal 


100.49 


100.49 LO. 70 


Nephrite = Ca(H,M¢g),(Si0;), approximately. 





Number 648. A small saucer-shaped dish from China (one of a pair). Specific gravity, 2.9758; hardness, 
6.5; of translucent, homogeneous, and very compact material, with a mottling throughout part of it of a trifle 
more opaque and slightly darker substance, probably nephrite, and an inclusion in one part of a most pro- 
nounced crystalline structure that may be a remnant of former jadeite. A few microscopic flakes of color- 
less mica are present. Color, sage-green. 


‘The analysis by Walden, with reduction by Clarke, is as follows: 


NaAlSis0s NaFeSi20s Nephrite Abstract 

SIC R ew Set, se a ot .42 2.49 1.96 49 97 
Alumina, A1,O, 2.66 2.30 31 Nephrite, 50.0] 
Merrie oxide, Ke,O, 1.3 Bou NaAlsi,Q0,, 9.26 
errous oxide, FeO 1.78 1.78 Nal’eS1,0,, 3.18 
Manganous oxide, MnO 28 28 Kixecess water, 1.0] 
Magnesia, MeO. . . 14.50 14.30 
lime Ga A ye 16.19 16.19 JY 06 
MOCM AND?” Fs ie halls 1.93 1.42 5] 
Water, HO .... 3.69 2 68 

99 56 9.26 3.18 $9.9] 


The nephrite is distinctly hydrous, and the excess of lime over magnesia in it indicates its pyroxenic origin. 


Number 162. Boulder fragment from New Zealand. Specific gravity, 3.0122; hardness, 6.5; translucent, 
very compact and homogeneous, admitting of a high polish; with transverse fracturing and laminz parallel 
to the flat length of the mass. Color, rich dark green. 

Microstructure: Fibres parallel, sometimes in curved arrangement with a parallel or laminated structure 
strongly marked and accompanied by crooked cracks. The rock appears to have been crushed or dragged, 


and the structure indicates a high degree of dynamic metamorphism. 


DESCRIPTIONS AND ANALYSES OF SPECIMENS l51 


rm ee =e WNT se on = . 2 . ae 
Lhe analysis by Walden, with reduction by Penfield, is as follows: 


Glaucophane Riebeckite Nephrite Nephrite TY 
e HT T etd ee ce leary 
NazAla(Si03)4 Naglea(8i03)4 RS10s ealculated to LO). 


Silica, SiO, 
Alumina, Al.O, 


Merrie oxide, Fe,O, . 


49 86 ius’: 1.69 


errous oxide, FeO 
Magnesia, MeO 
lame, CaO 

Soda, Na,O 

Potash, KO 
Water, H.O 


‘: Potash, 0.34; water 0.30=0 





Number 299. Hragment of boulder from New Zealand. Specific gravity, 3.0000; hardness, 6.5; trans- 
lucent, compact, and homogeneous. The tough, splintery character of the material is very apparent in 
many places. A number of the original boulder surfaces are still unworked. Color, spinach-ereen with 
patches of olive-green. 

Microstructure: ‘The amphibole fibres are in a confused aggregation, with occasionally longer streaks of 


coc) sat cas 


nearly parallel fibres. 


The analysis by Walden, with reduction by Clarke, is as follows: 


Na AlSieO¢ I Nephrite Abstract 


SIGE, ele of © wees D6. + 2.14 ». 76 48.5] 
Alama ws os 5 Fs | Q] 


Se >. Nephrite, 
Merrie oxide, FeO, . 


NaAIsSi,0,. 


Merrous oxide, FeO ; rate 
NaFeSi,Q,. 


Manganous oxide, MnO 
Magnesia, MeO 

Lime, CaO 

soda, NasO 

Water, H.O 


lixcess water, 





c | 


Number 159. Slab said to be from New Zealand. Specific gravity, 3.0019; hardness, 6.5; translucent, 


t 
homogeneous, and compact in structure; filled with splintery veining and fractures. Color, light green. 
Microstructure: Fibres parallel, sometimes in curved arrangement, with a strongly marked parallel or 
laminated structure. The rock gives evidence of having been crushed or dragged, and the structure indi- 
cates a very high degree of dynamic metamorphism. 


The analysis by Walden, calculated by Clarke, is as follows: 


Nephrite Abstract 


eT Peo, ba) can qr JO 2.49 6. 40 47 74 

Alum. FUR, 2 es 21: ) | ! Nephrite, 83.10 
Ferrie oxide, Fe.OQ,.  . 3.99 sO ss L147 
Magnesia, MeO . . 21.6! 21.65 ALR‘S1,0,, 4.44 
Emme, (cao, See ee tk 3 13.4 Lixcess water, 1.41 
soda, Na .O et 

Porshe her 2 wo. : L100. 42 
Water, (Hs! 4 = <2; | 67 26 


LOO. 42 - Oiee y, 3. 10 


= 


K is equivalent to Na, and is put in the glaucophane-like molecule. State of iron doubtful. 
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: ora is ~ . tae? . en Aa 2 Oo as >, sae es eS ” . ay ai ante ee a 
Number 351. Wine-jug from China; specific eravity, 2.9249; hardness, 6.5. Color, light gray, changed 


in part by oxidation to a darker gray, with brownish hues and seams and fractures of dead-oak-leaft color. 


Microstructure: A wicrocrystalline to microeryptocrystalline ageregation of fibres of colorless amphibole 


that extinguish light between erossed nicols in irregular patches, some of which are banded in parallel lines. 
These patches correspond to the originally twinned pyroxene. 
ed in the large crystals of jadeite, where it was the result 


In places the amphibole 1s In compact crys- 


tals. There is also a mottling similar to that noti 


of strain. 
The analysis by Walden, with reduction by Clarke, is as follows: 


Jadeite. ete. Nephrite Abstraet 


Silica, SiO; + 9.17 47.74 
Almniing. AGO. = <= . 2.8 2.84 
Merrie oxide, Fe,O, 

Magnesia, MgO 

Lime, CaO 

SOUR UNGAR Gr, ay Ae tad oe | .0: 

Potash, K,O | 100 
Water, H,O 


Nephrite, 81.6] 
RR” R’S1,0., 16.56 


Exeess water, 2 DS 


K.O unaccounted for, Q)? 


ay] 


The pyroxene molecule here represents jadeite, NaA1Si,0,, and egirite, 


with potassium partly replacing sodium. 





Number 104. Fragment of boulder from Siberia. Specific gravity, 3.0138; hardness, 6.5; part of the orig- 
“nal surface of what was a water-worn boulder. Translucent, showing on cut surface a remarkably homoge- 
neous and compact texture. On the fractured surfaces very splintery, in some parts almost fibrous. <A few 
included crystals of a black metallic substance, apparently chromic iron. Color, seaweed-green. 

Microstructure: There are mottled patches, but the mottling is so coarse that the details of it can be seen. 
It consists of fan-like bundles of fibres crossing one another in two or more directions, sometimes producing 
spherulitic aggregates with four long arms. In other places the fibres are arranged in lines of lenticular or 
spindle-shaped bundles which produce curving lines. Between the latter are fibres in other orientations, 
probably bundles seen in cross-section. This appears to be the same structure that produces the mottling 
in the finer-grained forms. The long streaks of parallel fibres are very marked. . 

The analysis by Walden, with reduction by Penfield, is as follows: 


Glaucophane Riebeckite N Nephrite 
NazAle(s103)4 NazFee(SiOs)s ealeulated to 100% 


Silica, SiO, «5 . « . 57.65 2 40 4. 47.8 56.76 
Alumina, ALO, . . . | 1.06 

Merrie oxide, Fe.O, . 

Ferrous oxide, FeO. 

Magnesia, MgO. . . 4. 14.95 


Parr: OU 4. %0°ts 2g ». 05 16.05 
Soda, Na,O : 
Potash, K,O 


Water, H,O 
4.05 14.4] 81.34 0) 100.00 


Unaccounted for: Potash 0.65: water 0.04= 0.69. 





Number 96. Soulder from China (? ‘Lurkistan). Specific gravity, 2.9690; hardness, 6.5; the exterior 
worn down by attrition, and stained black and brown, though the inner surface is practically unaltered 
: _ ri ’ n JC 

(olor, sagie-ereen. 
Microstructure: ‘The once coarse-grained aggregate of pyroxene crystals is perfectly mapped out by patches 
of similarly oriented amphibole fibres arranged in a direction corresponding to the twinned positions of the 


yyroxene lamella, wi atches of no so coarse that Los . 
Pp? with patches of mottling so coarse that the details of the structure can be seen. It con- 


No. 689 
LARGE FISH-BOWL 
(la Yu Kang) 
Chien-lung (1736-95) 
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sists of fan-like bundles of fibres crossing one another in two or more directions, sometimes producing 
spherulitic aggregates with four long arms. In other places the fibres are arranged in lines of lenticular or 
spindle-shaped bundles which produce curving lines. Between the latter are fibres in other orientations, 
probably bundles seen in cross-section. This appears to be the same structure that produces the mottling: 
in the finer-grained forms. . 


The analysis by Walden, with reduction by Clarke, is as follows: 


Jadeite Aigirite Nephrite Abstract 


Silica, SiO, a . Fi i F /L> ry 3 i) RQ) 47 eps) 
¢ on OW 0 el 

Alumina, Al.,O, 

Ferric oxide, Fe,O, . . : QQ 


Nephrite, 80.90 
Jadeite, 12 44 
Aieirite, ).43 


Kixeess water, 85 


Ferrous oxide, FeO 
Magnesia, MeO . 
Lime, CaO : 12.04 
ROU INR TA. a ) 37 2 ¢ ; 100. 12 
Water, H,O | y 





Number 630. Small round dish from China. Specific gravity, 2.9564; hardness, 6.5; of translucent, 
homogeneous, and compact material, in which is seen a fine amphor-like, apparently crystalline structure 
that may possibly be due to traces of the former jadeite; and the microscopic examination bears out this 
observation. The coarse-grained aggregate of pyroxene crystals is perfectly mapped out by patches of 
similarly oriented amphibole fibres, arranged in a direction corresponding to the twinned positions of the 
pyroxene lamellz. Color, white with light creamy tint. 


The analysis by Walden, with reduction by Clarke, gave the following: 


Na AlSieOe AleCaSi0e¢ Nephrite Abstraet 

SLUGay le ce GS oe 4 96.83 8.7] j ae I 47.01 

Alum nea, Al, do ‘ ‘ ; 4 fe ee} 3 : 10 l 63 Nephrite 79 Q7 
I err1e oxide less. . bs LG 46 | NaA1Si.O,, 14.66 
Magnesia, MeO. . . 19.38 19.38 A1.CaSiO. 4 92 
Tamer Ga) 2 2 4s 13.1] 1 03 12.08 eee arate 1.94 
oda, Naw . x 1s an ee 2.25 | 

Water, H,O s 44 1.50 100.80 


100.80 14.66 4.23 19.97 


Number 71. Hragment of boulder from Turkistan. Specific gravity, 3.00388; hardness, 6.5. Color, sea- 
weed-green. 

Microstructure: A mixture of amphibole fibres in fan-shaped, divergent clusters sometimes approaching a 
spherulitic arrangement, as in No. 289. Some of the bundles, however, are longer and larger, and needles 
of compact amphibole are sparingly present. 


The analysis by Walden, with reduction by Clarke, is as follows: 
AlNasiz0¢ FeNasis0s Nephrite Abstract 


SGA Le, ae kyle Oo . U: oO. 2+ 6.96 49.84 

Alone. REO sa 2 2a 9 99 Nephrite, 
Ferric oxide, Fe,O,. . } 4.64 FeNasi,O,, 
Ferrous oxide, FeO. . 16 16 AlNasi.,0,, 
Manganous oxide, MnO 38 , Excess water, 
Magnesia, MeO 

Lime, CaO 

soda, Na,O 

Potash, K,O 


Water, HO 


100.68 





The nephrite contains water and alkalis, replacing magnesia. The iron determination may be doubtful. 
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Number 99. Fragment of worked nephrite from China. Specific gravity, 2.9650 ; hardness, 6.5; translu- 


cent, compact, splintery structure with veinings of darker material, and inclusions of some other dark, almost 


black mineral. Color, dark olive-green with russet veinings. 


Microstructure: A confused agereeation of amphibole fibres, with occasional longer streaks of nearly paral- 


4 > & 


lel fibres and a faint suggestion of patches derived from pyroxene. The texture varies from place to place. 
Some of it is extremely fine-grained; in other places it is in patches of coarser grain. 


The analysis by Walden, with reduction by Clarke, is as follows: 


Nephrite Abstraet 


Stes rales | ecaleten Man ce 56.13 AC | 45.27 
Alumina: ALO. 3, . 5.06 : Nephrite, 
R”’R’S1,0,, 


R’’,CasiOg, 
Magnesia, MeO. . . > Ps : ixcess water, 
Lime, CaO 

Soda, Na,O 

Potash, K,O 

Water, H,O 


Kerrie oxide, lef ). ; 


Ferrous oxide, KeO 





Number 289. Axe from New Caledonia. Specific gravity, 2.9311; hardness, 6.5; polished all over except 
in two places where the weathered surface of the original boulder is visible. Color, brown of various shades. 

Microstructure: A nearly uniform mixture of amphibole fibres, in fan-shaped, divergent clusters sometimes 
approaching’ a spherulitic arrangement. 


he analysis by Walden, with reduction by Clarke, 1s as follows: 


Mek’ Si20¢ Serpentine Nephrite Unaecounted for Abstract 


BiNCR. le, Ao 2.x -% 62 4 92 4? 66 

Alumina, AlO. . . . 4 4; Nephrite, 

Kerrie oxide, He,( )., ; , y 5 UZ Serpentine, 
Herrous oxide, FeO aM 2.14 AlNas1,0, 
Manganous oxide, MnO . : PeR'Si.O,. 
Magnesia, MgO. . . Ze + », LS Unacecounted for, 
Lime, CaO | 
Soda, Na .O 

Potash, K.O 

Water, H.O 


()C) ° - ® *)}* ove ~~ = ~~ 
* . aud 0 ° a ad ” ; ’ i6 


Silica in nephrite 0.05 per centum too low. 





a QO FS ap ae Fs To Ae - heh sok , - 

Number 3822. Large flat carved celt from China. Specific gravity, 2.9506: hardness, 6.5: a confused 
ageregate of amphibole fibres, with a small amount of colorless jadeite in fan-shaped aggregates. Color 
heht gray and brown of various shades. 


he analysis by Walden, with reduction by Clarke, is as follows: 


Unaeccounted for 


Silica, SiO, . ge ) 

Alaa, (EO < we T! , Nephrite, 
Merrie oxide, Fe.O, . . 0: F Serpentine ? 
errous oxide, FeO . . 46 : Jadeite ? | 


Manganous oxide, MnQO 4 - Unaccounted fo1 
; . . ‘ } Ol, 


Magnesia, MeO 
Lime, CaO 
Soda, Na.O . 
Potash, K.O 
Water, H.O. 
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Number 150. Section of rough mass from Siberia. Specific gravity, 2.9758; hardness, 6.5: characteristic 
sphntery structure of nephrite. Color, dark olive-green with a patch of very light ereen and irregular vein- 
ines of almost black. 

Microstructure: ‘lwo thin sections studied showed slightly different characters. One [dding's found to be 
properties of a colorless chlorite, probably a variety of clinochlore like that found in the Jordansmiihl speci- 
men No. 154. ‘The other micro-section does not exhibit any of the chloritic mineral but is a fine felt of 
amphibole with bundles of larger amphibole blades and crystals. 


a fine felt of amphibole flakes with coarser fan-like ageregations of a micaceous mineral having the optical 


Clarke's calculation of Foote’s analysis given below shows the presence in the specimen of nearly twenty- 
four per centum of clinochlore. 


Nephrite 


(Nak) AISi20¢ Clinochlore RSI Unaecounted for Abstract 

Silica, S10, =. ee Cw 49.55 70 8.64 39.28 93 
Alumina, AlLO,; . . . 5.290 20 4 90 
Chromie oxide, Cr,O, . 24 94 Nephrite, 10.61 
Ferric oxide, FeO... 72 79 Clinochlore, 23.82 
Ferrous oxide, FeO. 4 44 4 44 We AIS1,06, 1.20 
Manganous oxide, MnO 07 07 Unaccounted for, 4.03 
Nickel protoxide, NiO. 18 18 99 66 
Lame; Cae Ss. ae Q 54. Q 54 
Magnesia, MeO. . . 94 78 7 68 17.10 
Pomsn, KAP Ss ss. 05 05 
DSOGHs Masten Go x 15 15 
Water at 100 Tae wt pre 98 
Waterat 180° ... 19 19 
Water over 180° . . 4 9] 2 60 1.61 

99.66 L.20 2d. 92 70.6] 4.03 


The reduction very uncertain; bases too high for the silica in nephrite. Alteration products 


other than clinochlore may be present. 


Number 141. Fragment of crude jade from Jordansmiihl, Silesia. Specific gravity, 2.9451; hardness, 6.5; 
translucent, very compact, tough splintery texture, breaking into irregular horn-like fractures. Color, spin- 
ach-ereen veined with black. 


Microstructure: Numerous compact prisms of amphibole which grade into fibres, are in nearly parallel 


eroups, and cross one another in several directions. 


The analysis by Walden, with reduction by Clarke, is as follows: 


AlNadi206 FeNadi206 Nephrite Unaecounted for Abstract 


NCH. Oe a oh bie 2 Ve 54.44. 3.95 4.82 30.69 

Alumna, ALO, «4 < ). 92 ». 92 Nephrite, 62 
Merrie oxide, FeO, . . + pal chase AF HMeNawsi.0,, GZ! 
Kerrous oxide, FeO . . Z.00 2 D6 AlNasi.0,, 23 


Maneanous oxide, MnO vy Le Unaccounted ror, 4.6: 
Magnesia, MgO 


100.2 
Lime. CaO 


Soda, Na,O . 
Potash, K,O 
Water, H.O. 


Al and Fe probably in glaucophane and riebeckite molecules respectively. 





Number 172. Hatchet from the lake-dwellings at Neuchatel, Switzerland. Specific gravity, 3.0919; hard- 
ness, 6.5; the material exhibits a twinned horny structure. Color, very dark green, almost black. 
Microstructure: Consists mainly of amphibole in minute, irregularly shaped crystals and some larger ones 


that exhibit distinct green color, with pleochroism from yellowish- to bluish-green. In places the amphibole 
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1 ‘ rnAo’ea TA wale¢ N 2a TAA <7" 11. 
occurs in distinct prismatic crystals, with the prism faces and cleavage well developed. Between these mi 


nute ervstals is a colorless mineral with lower refraction and low double refraction, of very pure substance, 


It is wholly allotriomorphic and interstitial, acting as a cement for the other minerals. 


Though in very small areas, it is widely scattered through the rocks and is present 1n considerable quan- 


Distributed through the rock in much greater quantity are small particles 


suggesting quartz. 
tity for an accessory mineral. 
of an almost colorless mineral whose form and optical properties correspond to those of clinozoisite. It con- 
stitutes about forty per centum of the rock. With it is associated a small amount of epidote, distinguished 
by its yellow color in thin sections. ‘There are a few small crystals of colorless garnet, and small, irregularly 
shaped grains of a highly refracting yellowish mineral, possibly titanite, with attached grains of magnetite. 


The analysis by Walden, with reduction by Penfield, is as follows: 


Glaucophane ipidote Quartz 


NaAl(Si03)2 Nak’e(Si0s)2 (MeCa)Si03 HCazAlsSis013 


IT ye ne ms | 51.3: 11 76 12.00 7.92 5.48 
Alumina, ALO; . . « - ae 5.00 ae 
Merrie oxide, I'e,O, Tr & OS SUS 


Magnesia, MeO . 
Lime, CaO 
Soda, Na,O 
Potash, KO . 


Water, H.O 
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Number 4] (China), Calculated by Clarke. Number 7 (Burma), Calculated by Clarke. 
Jadeite, QT 27 Jadeite, 86 .27 
Pseudo-jadeite, Oo) Albite, 4.73 
Unaccounted for, 2 00 Anorthite, Dd 
Al,CaSi0,. | Bay fe 
Q9 SS? Wet F 
2 Unaccounted for. 90 
Number 32 (Burma), Calculated by Clarke. | : 
Jadeite, 95 81 LOO. 16 
Pyroxene, 1<8o | - . : . 
3 oa | Number 16 (Burma), Calculated by Penfield. 
Uneertain, 2.20 aoe es 
Jadeite. R559 
99 db Diopside, 13.90 
* “AS 99 49 
Number 5] (Tibet). Calculated by Clarke. Water n ta unt | FO) 
‘ ALC {) accg e{ Oh he 
Normal jadeite, ae tee 
Ys 5: j 7 L ( ’ > ae ( ‘ 
Prncey. +) st 3 144 Number 490 (China), Calculated by Clarke. 
Unaccounted for, Log Normal jadeite, 84.29) O4 26 
ae ‘ OU 
a Pseudo a 10.07) 
OQ. 17 , , : . 
LOO. 1% Unacecounted tor, 6 .U6b 
J . . - ‘ ( +) 
Number 42 (hina), Calculated by Clarke. 100.42 
Normal jadeite, Ja .42 | Q7 47 | Number 496 (China), Calculated by Clarke. 
, Jf | . 
Jon + = ne * = a “ . 
Pseudo 0. Ue Normal jadeite, $1.61) - 
Unaccounted for 227 . ¢ ID. 
~ : ; Sate Pseudo pe 17.185 
& Unacecounted for, 1.47 
IY 14 
| LOO 26 
Number 362 (China). Calculated bv Clarke. | - 
| | TSS LOO (China ; Calculated by Clarke. 
Normal jadeite 91. 62 : ; ; 
Pp | na he zm a 99 5] ] Normal jadeite. 79.24) ae 
oes o oe | Pseudo e 20.005 sala 
Unaecounted for. 12 ’ 
Unaccounted for. L.23 
100.24 | 100.4 
‘ 
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Number 219 (Mexico), 


Number 177 (Switzerland), 


Number 4 (Burma), 


Number 18 (Burma), 


Number 303 (Mexico). 


Number 317 (China), 


Number 79 = (Turkistan), 


Number 153 


(Alaska), 


Number 78 (Turkistan), 


Number 155 (Alaska), 
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ABSTRACT OF 


Calculated by Penfield. 


THE 


Jadeite, 17.86 
Agirite, 12.95 
Diopside, 9.30 
Loss, water, 48 
L100 .59 
Calculated by Clarke. 
Jadeite, 75.61] 
Fe”.CasiO,, 4.82 
Magnetite ? 1.36? 
Nephrite, 16.81 
Unaccounted for, 1.62 
100.22 
Calculated by Penfield. 
Jadeite, 70.38 
Analeite, 27 85d 
Diopside, 2.69 
100.92 
Calculated by Clarke. 
Amphibole (Na.Mg,Si,04), 38.79 
Jadeite, 0.68 
Aigirite, 3.99 
Hixcess water, 1.45 
99 9] 
Calculated by Penfield. 
Jadeite, 48 .89 
Albite, 47 .39 
Nephrite, d.5] 
Exeess water, 36 
100 .45 
Calculated by Clarke. 
Nephrite, approximately, 96.00 
Jadeite, 4.00 
L100. 00 
Calculated by Clarke. 
Nephrite, 95.83 
R’AI18i,0,, 1.59 
R”.Casi10,, Loe 
Excess water, 9D 
99 94 
Calculated by Clarke. 
Nephrite, 95.58 
NaAIsi,0,, 1.36 
R”.CasiQ,, 1.79 
Hixcess water, 1.49 
100.22 
Calculated by Clarke. 
Nephrite, 95 . 32 
y”",CaSi10,, 2.11 
Chromite, 22 
R’AISi,0¢, 1.29 
Kixcess water, 92 
99 Sb 
Calculated by Clarke. 
Nephrite, 95.07 
NaAISi,0,, 1.43 
RR”. CaSiO,, 2.50 
Excess water, 1.01 


100.5 


REDUCTIONS 








(Continued ) 


fe~ 


Number 234 (British Columbia), Calculated by Clarke. 


Number 330 (China), 


Number &3 (China), 


Number 458 (China), 


Number 134a _— (Silesia). 


Number 1346 


(Silesia), 


Number 134c (Silesia), 


Number 618 (China). 


Number L80 (Switzerland). 


Number 8] (China), 


Nephrite, 
NaAISi,0,, 
Al,CaS10,, 


lixcess water, 


Calculated by Clarke. 


Nephrite, 
Jacdeite i 


Excess water, 


Calculated by Clarke. 
Nephrite, 

NaA1S1,0,, 

R”Casi0,, 


Hixeess water, 


Calculated by Clarke. 
Nephrite, 

Serpentine, 

R”,Cas10,, 


Kixeess water, 


Calculated by Clarke. 
Amphibole, 
Re”, Casi0O,, 


Unaccounted for, 


Calculated by Clarke. 
Amphibole, 
h”,CadsiOg, 


Unaceounted for. 


Calculated by Clarke. 
R’R”Si,0,, 
Nephrite, 


Water in excess. 


Calculated by Clarke. 
Nephrite, 
Jadeite ? 
Aigirite ? 


Kixecess water. 


Calculated by Clarke. 
Nephrite, 
R”’Nasi,0,, 


Hixcess water, 


Calculated by Clarke. 
Nephrite, 
Re”, Cas10,, 


ixcess He,O., 


QOD 
Qv 


.3] 


100.39 


». 74 
93.0] 
1.07 


99 $2 


LOO. 45 


Q? 09 
».9] 


2.65 


LOO. 68 
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Number 67 (Turkistan), 
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Calculated by Clarke. 


Number 160 (New Zealand), Calculated by Clarke. 


Number 183 (Switzerland), 


Number 765 (India), 


Number 97 (China 7), 


Number 581 (China), 


Number 80 (China), 


Number 443 


(China), 


Number 182 (Switzerland), 


Number 120 ~~ (Siberia), 


Nephrite, 91.60 
R”,CadsiO,, 1.86 
(Nak) AIS1,05,, 3.47 
Kixcess water, 2.82 
99 5U 
Nephrite, 89 52 
AlNasi,0,, 2.30 
R”,(Si03)s, 8.25 
lixcess water, 3g 
100.54 
Calculated by Clarke. 
Nephrite, 90. 64 
NaFeSi,0,, 3.58 
R”(8103)s, 2.48 
Unaccounted for, 4.19 
100.89 
Calculated by Clarke. 
Nephrite, 89.78 
NaAIS1,0,, 2 67 
R””,(SiOs)s, 6.73 
Excess water, 1.27 
100.45 
Calculated by Clarke. 
Nephrite, 89 02 
Jacleite, 7.36 
R”.( S105), 3.4] 
99.79 
Calculated by Clarke. 
Nephrite, S88 20 
Jadeite, f.00 
R”,CasiO,, 2.74 
Kixcess water, 30 
99 80 
Calculated by Clarke. 
Nephrite, 86.89 
R”,(Si0,)s, 10.45 
NaAISi,O,, 2.02 
Excess water, L.51 
100.87 
Calculated by Clarke. 
Nephrite, 86.70 
R”Nas1,0,. 11.8] 
Excess water, L.51 
100.02 
Calculated by Penfield. 
Nephrite, 86.15 
Glaucophane and riebeckite, 13.65 
Unaccounted for, 92 
100.72 
Calculated by Clarke. 
Nephrite, 85.86 
AlNasi,0, (Glaucophane?), 3.32 
R™,CadSi0,, 10.30 
Kixeess Ke,Q,, 16 
99 . 64 


Number 449 


Number 648 


(China), 


(China), 


Calculated by Clarke. 


Number 162 (New Zealand), Calculated by Penfield. 


Number 299 (New Zealand), Calculated by Clarke. 


Number 159 (New Zealand), Calculated by Clarke. 


Number 351 


Number 104 


Number 96 


Number 630 


Number 71 


(China), 


(Siberia). 


(China). 


(China), 


(Turkistan), 


Nephrite, 85.87 
Jadeite, 10.70 
Ajgirite, 2.49 
Hixeess water, 1.438 
LOO. 49 
Calculated by Clarke. 
Nephrite, 8). a] 
NaAISi,0,, 9 26 
Nak eS1,0,, 3.78 
Eixeess water, 1.01 
99 56 
Nephrite, 84.96 
Riebeckite, 4 62 
Glaucophane, 9.54 
Unaccounted for, 64 
99.76 
Nephrite, $4.23 
R”’Nadsi.0,, 14 69 
lixcess water, 1.4] 
100.38 
Nephrite, 83.10 
v”,(S105)s, 11.47 
AIR’Si,0, (Glaucophane?), 4.44 
Excess water, 1 41 
100.42 
Calculated by Clarke. 
Nephrite, S1.61 
RR” R’'S1,0 4, 16.36 
Excess water, 2.58 
Unacecounted for, 02 
100.57 
Calculated by Penfield. 
Nephrite, 81.34 
Riebeckite, Na, Fe.Si,O,, 14 4] 
Glaucophane, Na,AlSiyOp, 4.08 
Unaeccounted for, 69 
100.52 
Calculated by Clarke. 
Nephrite, 80. 90 
Jadeite, 12.44 
Aveirite, o.45 
Excess water, 1,50 
100.12 
Calculated by Clarke. 
Nephrite, 19.97 
NaAISi,0,, 14.66 
Al,CaSiO,, 4.23 
Excess water, 1.94 
100.80 
Calculated by Clarke. 
Nephrite, 78.14 
R”’ Nadsi.O,. De 
Excess water, 32 
100.68 
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ABSTRACT OF THE REDUCTIONS (Continued) 

















Number 99 (China), Calculated by Clarke. |} Number 130 (Siberia), Calculated by Clarke. 
Nephrite, 17.34 || Nephrite, 70.61 
R’”R’Si,0,, 16.57 Clinochlore, 23 82 
R”,CaSiO,, 5.87 R’AISi,0,, Bey 
lixcess water, 1.00 Unacecounted for, 4.08 
100.78 99 66 
Number 289 (New Caledonia), Calculated by Clarke. UENCE RE HOE, vacate re eae ae 
Nephrite, 19.76 ORO TIN, 22,9 
KeNasi.O,., Q 29 
epee pees AINaSi,O, 23.45 
R” (NaK)Si,0,, 9.05 oe ee ae 
Unaeccounted for, o.16 UDB GCOUN LON 20%, ake, 
LOO. 20 


IO 29 
Number 172 (Switzerland), Calculated by Penfield. 


Number 322 (China), Calculated by Clarke. NaAl(Si03), ° 19.97 
Nephrite, 69.87 NaFe(Si0,): Glaucophane, 23.18 
Serpentine ? 21.80 (MeCa)Si0, 13.68 
Jadeite ? va Kpidote, HCa,A1,81,045, 39.18 
Unacecounted for, ae Quartz, 4.17 








99 53 100.18 


Professor Clarke remarks, in regard to these reductions, that the nephrite molecule always reduces to the 
general formula R'SiO;, when R’=Ca, Mg, Fe, or Mn. In typical nephrite it approximates to CaSiO,+ 
dMesiO;, or CaMg:(SiO;),; the fe and Mn replacing: a part of the Me. H,, K., and Na, may also replace Me 
to some extent, but the Ca is more commonly constant. Variations occur in the reductions which may be 
due to error in the iron determinations ; and in other cases traces of pyroxene remain, with the ratio more 
nearly Ca: Mg :: 1:1; as in diopside, CaMe(SiOs)s. 

When Idding's states that jadeite or its equivalent is present in a nephrite, jadeite and wgirite are stated 
as such. When no definite statement is made, a formula is given which may indicate either jadeite, sgir- 


ite, glaucophane, or riebeckite molecules; and formule are stated as follows: 
AlNasSi,O, 


KeNasi.0O, 
eveneral formula, RR’ RSiL.0,, which is sometimes employed. Al(NaK)Si,0,, or AIR’Si,0, 


— according to the exigencies of the case. All of these are covered by the one 


When alkalis are in excess of alumina and ferric oxide, they are treated Me(Nals)51,0,, or FeR'S1,0¢ 
| R” NaSi,0, 
as part of the nephrite molecule. When Al,O, and Fe,O, are in excess, two 


Rn” 'KS1,0,, ete. 





alternatives are presented. TI irst, if the total oxygen of the analysis is greater 
than in the ratio SiO; it is treated as part of the molecule (Alle),CaSiO,, or R’ CaSiOg, which is 
mentioned by Clarke in introducing the chemical section of this work. Secondly, when the silicon-oxygen 
ratio 1s normal—that is, 1 :3—the excess of Al and Fe is regarded as forming the molecule R”.(SiO;)s, 
which might be considered as a replacement in the nephrite, and equivalent partly to babing‘tonite among: 
the pyroxenes, and arfvedsonite among the amphiboles. In two or three cases the analyses indicate ser- 
pentine as an impurity, which is so stated. 

In the jadeites Penfield has shown that Ca, Fe, or Me may replace Na or IK; and he computes analyses 
with small amounts of these elements included. Clarke divided the computation in such cases, giving nor- 
mal jadeite as proportional to the alkalis alone. The remaining portion, Al.(CaMel'e)(SiO;),, the replace- 
ment which Penfield has proved, Clarke calls pseudo-jadeite. ‘The sum of the normal jadeite and the pseudo- 


jadeite gives the jadeite of Penfield’s calculations. 


INCLUSLONS 


UNDER this head it is proposed to notice briefly the various minerals which have been found in intimate 
association with jadeite or nephrite. They may be roughly grouped into two classes : 
Kirst. Those which occur in relatively small crystals or patches embedded in jade, and by reason of their 


sharply defined contrast in color or form are readily visible to the naked eye. 
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UO 


Second. ‘Those which occur intimately intermingled with the jade, forming an essential part of its mass, 


and, being of the same color and appearance, are recognizable as foreign material only by chemical or micro- 
scopic study. 

To the first of these may be assigned the following minerals: Chromite, magnetite, garnet, feldspar, 
pyrite, rutile, limonite, manganese oxide, mica, and several other undetermined impurities. 

Chromite and magnetite are by far the most common impurities to be noted in jade. ‘he distinction be- 
tween them is not generally visible, since both occur in black opaque octahedrons, generally of minute size, 
and it is necessary, in order to their positive distinction, to prepare a thin microscopic section. ‘The chro- 
mium may then be readily determined, as it is slightly translucent in thin sections and shows a dark-brown 
color in microscopic sections, whereas magnetite is always black and opaque. ‘This class of inclusions is 
oenerally too small in percentage to produce any effect except, in some cases, a change of color of the mass. 
Again, if a dark crystalline speck is surrounded by a zone of green brighter than the rest of the specimen, it 
is safe to conclude that the coloring of the green is chromium derived from the inclusion, which is, therefore, 
undoubtedly chromite. Both these minerals are very noticeable in translucent jade, as their color is dark 
and their sharp form is readily distinguishable in a translucent mass. When the inclusions are present in a 
sufficient number in white jade, they frequently give it a grayish tint. In sufficient number they may even 
impart a positive black to the mass. 

Pyrite, rutile, garnet, feldspar, and mica all occur as inclusions discernible by the naked eye. 

Black oxide of manganese is frequently present in both the jade minerals, chiefly as a staining material, 
and sometimes in such quantity as to impart a positively black color. It also occurs in thin coating’s on the 
walls of cracks or crevices, and again as dendritic markings. 

Limonite appears in a number of specimens, perhaps more especially among: the artistic pieces, as a stain- 
ine, generally the result of weathering, and is considered by the Chinese to heighten the effect. 

In addition to the inclusions already described, which are perceptible to the naked eye, a large number of 
minerals exist in minute crystals, and have been determined by microscopic study of jade itself. The fol- 


lowing species have been determined by Arzruni, Idding’s, and others as occurring in jade: 


Andalusite, Muscovite, Rutile, 
Cordierite, Olivine, Tale, 
pidote, Perovskite with Litanite, 
(Garnet, Leucoxene, ‘Tourmaline, 
Limonite, Quartz, Zircon. 


In addition to these, Arzruni reports graphite as occurring in nephrite. 

Lhe second class of inclusions, in which the foreign mineral plays a more important part in the make-up 
of the mass, contains the following species: Analcite, albite, nepheline, plagioclase, feldspar, zoisite (clino- 
zoisite), and diopside. All these are of peculiar interest from the fact that they are found with jadeite 
and not with nephrite. The only mineral reported as chemically intermixed with nephrite is doubtful 
serpentine. 

The important part that such included minerals play in jade may be seen in four results: First. They 
affect the color of the mass in which they are included, olivine it a tint, a mottled appearance, or in sone 
instances a decided color. Second. They are likely to affect the specific gravity of the mass either by lower- 
ing it, as in the case of albite feldspar, or by raising it, as in the case of magnetite and chromite. Third. 
hey are likely to affect the apparent chemical composition of the mass by their intimate mechanical mix- 
ture. fourth. They may likewise, at times, affect the hardness of the mixture. 

This class of inclusions may equal or exceed the amount of the Jadeite material in the rock, with the 
changes that may be expected in the lowering of the hardness, toughness, or specific gravity, and in the case 
of nepheline and analcite rendering the mass more susceptible to the attack of weathering rencies 
Lhe effect upon the physical and chemical character “ jade pr r , cea a - ions 

\ sal Charac Jade produced by the presence of the inclusions 


above mentioned will depend, of course, upon the amount and character of the inclusions 
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JADEITE CONSIDERED AS A DEFINITE KIND OF ROCK 161 


ON THE ORIGIN OF JADEITE 


THE very fact, so well known, that the original sources of jadeite have either been unknown or veiled in 


mystery, In spite of its use and commercial value through such an immense period of time, implies at the 


very outset that geological observations and knowledge concerning its mode of occurrence and the origin of 
t 


the material must be still more defective. We know, indeed, that it has been largely gathered in the shape 
of transported boulders; and the study of the material has led petrographers to classify jade as belonging: to 
the crystalline schists. Anything beyond this, with the exception to be presently noted, which is of any 
real value in this connection has not come to the writer’s knowledge, and it would be of little interest or 


value to discuss the question from the historical side. 


Occurrences in Burma and * Tibet” 


The occurrence which has been best studied is that at Tammawin Upper Burma. As this is described else- 
where in this volume, in the article on the Localities and Geological Occurrence of Jade, the reader must be 
referred to that section for details. It must here suffice to say that the observations of Noetling and Bauer 
show that the jadeite is either igneous or metamorphic in character, the results of the careful petrographical 
examination of Bauer favoring the latter view. 'The jadeite is associated with serpentine, and glaucophane 
schist and albitic rocks occur in the vicinity. 

The jadeite said to come from Tibet, described by Bauer, has been incorporated also in the same section, 
and it need only be said here that, while it resembles in general that of Tammaw, it contains considerable 


nephelite and some albite. Bauer calls attention to the anomaly of the presence of nephelite as a component 


of a rock belonging to the crystalline schists, since heretofore it has been found only as a component of 


igneous rocks, ‘The writer hopes to elucidate in the following pages the meaning of this apparent anomaly.) 
It may also be mentioned that some specimens of jadeite in the Collection (Nos. 4, 219, 362, 497) contain 


small amounts of albite and analcite. 


Jadeite Considered as a Rock: 


It is clearly evident, not only from the occurrence at 'Tammaw described elsewhere, but from its distribution 
in a number of localities and the size of the masses in which it is found, that jadeite must be considered as a 
rock, and a definite kind of rock, not some chance formation of a mineral on a considerable scale in a single 
locality by a peculiar combination of circumstances not liable to obtain elsewhere. It appears to be a well- 
characterized variety of rock produced by the same laws which govern the formation of other rocks of simi- 
lar type, and one the number of whose occurrences may be expected to increase as the geological exploration 
of the world goes on. ‘This position, it appears to the writer, is so self-evident that it needs no further areu- 
ment; it is also the one generally assumed. 

It may then fairly be asked if jadeite in itself, by its properties and structure, mineral and chemical com- 
position, offers evidences which, interpreted by the aid of our present knowledge of petrology, are sufficient 
to indicate its origin and petrographic position. ‘lhe writer believes that this question can be answered in 


the affirmative, and purposes to show the reasons for so believing. 


Chemical Composition 


The first, and perhaps the most important, question which can be asked is whether the chemical composition 


of jadeite as a rock, en masse, offers any evidence. If we consider jadeite, NaAl(S1O;),, as a mineral alone, 


this requires in theory 


S10, 9 4 
Al,Q, Ay). 2 
Na.O Lo .4 

LOO_O 
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162 JADEITE A METAMORPHOSED IGNEOUS ROCK 
As a matter of fact, however, jadeite, even in the whitest and simplest varieties, almost never has a pure 


: : Nesia. s t] iS ] iderable amc ~F Petner 
composition, but contains in addition lime, iron, and magnesia, sometimes in considerable amounts, togethei 
with small quantities of potash and traces of water, as may be seen from the appended table of analyses, and 


from the tables given elsewhere in this volume. 


Analyses of Jadeite and Phonolite 


DS Ol 
19. 66 


I—Worked jade from France, Damour, Bull. Soc. Min., 1881, V—Phonolite, Cripple Creek, Colo., W. F. Hillebrand, U. S. 
LV, Lov. Bull., 148, p. 161. 
[I—Phonolite, Mte. Miaune, Velay, Emmons, Jnaug. Diss., Leipzig, VI—Unworked jade, Burma, Damour, /oc. cit., 
1874, p. 20. ~ 496—Analysis by Walden of worked Jadeite from China. 
[II —Phonolite-obsidian, Teneriffe, Fritsch and Reiss, 1868, p. 337. 41—Analysis by Walden of worked jadeite from China. 
[V—Phonolite, St. Thiago, Cape Verde Is., Doelter, Vulhane der 4—Analysis by Walden of fragment of boulder from Burma. 
Cap Verden, 1882, p. 90. 7—Analysis by Foote of fragment of boulder from Burma. 


1581. 


Nore.—In these analyses only the important elements are given for comparison; the traces of various metals and bases are omitted as 


unimportant, and in consequence no summation 1s shown. 


[t is clear, from what has been quoted from Noetling’s description, that at '’ammaw the jadeite must be 


either a metamorphic rock, a member of the crystalline schists, or else it must be igneous. And this, of 
course, must be true of all jade if we consider it a rock, as its appearance and crystalline character at once 
exhibit. 


If we regard it as a member of the crystalline schists, a metamorphic rock, we must still again, if possible, 
endeavor to account for its origin, for these rocks must be also of igneous or aqueous formation originally, 
unless some of them in places be excepted, as has been done by some geologists, because they are held to be 
a portion of the earth’s original cooling crust. Now we know of no sediments, nor indeed any possible com- 
bination of sediments, which could occur that, having been metamorphosed, would give us jadeite. A possi- 
ble mixture of salt, sand, and clay well mixed would have approximately the chemical composition, but where 
conditions were such that salt could deposit, sand certainly could not. It seems not unreasonable to say 
that the source of the material forming Jadeite could not have been of aqueous deposition. 

Uhere remains, then, to consider whether the material may not have been of igneous origin ; and when we 
compare analyses of jadeite with those of igneous rocks, we see at once that it has the composition of the 
nephelite-syenite group as shown by the comparison of analyses in the table given above. It will be seen 
that there is a striking agreement between the two groups of rocks, and that the analyses from one group 
might with ease pass muster in the other. ‘There is one point of general difference, and that is the small 
amount of potash shown in the jade analyses. It is not wanting, however, and may exist in considerable 
quantity, as shown in Nos. 41 and 496, and in No. I. This is not any valid argument against the material 
being of igneous origin ; for while potash and soda are usually found in considerable proportion relative to 
each other in igneous rocks, this is not necessarily so, and we have actual instances of undoubted igneous 
rocks, as in dikes and lava flows, showing so great an excess of one alkali as practically to exclude the other. 


instances may be seen in the following examples: 


‘) 
*) *) 


LO. O06 
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The first three of these are leucitic lavas from the Leucite Hills in Wyoming; the fourth, a feldspathic 
dike from the Highwood Mountains of Montana; the fifth, an aplite dike from Mariposa, California; the sixth, 
(liabase, Connecticut Valley, Massachusetts; the seventh, porphyritic amphibolite, New Salem, Massachusetts; 
and the eighth, urtite from Kola. (The first seven from Bulletin 148, United States Geological Survey ; the 
eighth, from Ramsay, “Geol. Fore. Stockholm Forh,” 1896, Bd. X VIII, p. 462.) ‘They have been selected as 
examples, and numbers of others equally striking might be given in addition, but these are sufficient to show 
the point involved. ‘The composition of jadeite is precisely that of a phonolite in which the potash is very 
low or lacking. ‘The analyses vary one from another in a slight degree, but they all lie within the same 
limits. 

That jadeite has the essential composition of a phonolite is shown most strikingly by the chemical 
equation : 


NaAlsi0, + NaAlSi,0, = 2NaAl(Si0,), 
Nephelite + Albite 


Phonolite Jadeite. 


That is to say, a soda feldspar and nephelite, the chief constituents of a phonolite, if united would form 
jadeite. Clarke,“ in discussing the structural formule of minerals of the pyroxene group like jadeite, calls 
attention to the fact that on alteration spodumene splits up into feldspar and eucryptite, the latter a lithia 
nephelite, while leucite, which has a similar empirical formula, divides into orthoclase and nephelite, soda 
replacing part of the alkali in both cases. From this Clarke argues that the real structural formula of 
spodumene is not that of a simple metasilicate, RSi0,] LiA](SiO;).|, but Al,(Si,;0s);(Si0,);Li,, which expresses 
the relations mentioned above. following’ out this line of reasoning, then, jadeite, also a member of the 
pyroxene group and closely related to spodumene, would not have the simple empirical formula NaAl(SiO;),, 
but the complex one AJI,(Si;03);(S10,);Na,, and theoretically it is merely an addition product of the albite 
and nephelite. Such addition products might readily be formed if chemical action was taking’ place under 
oreat pressure such as is developed under dynamo-metamorphic processes, since in that case there is a 


tendency to form denser molecules of higher specific gravity; thus, one molecule of albite, specific gravity 


a/ 


» 6) 


2.62, and one molecule of nephelite, 2.60, could unite to form one molecule of jadeite, 3.35. 


Associated Minerals and Structure 


In this connection, the jadeite said to be from Tibet and described by Bauer is most significant. Here it is 
accompanied by nephelite and feldspar. Now nephelite is known, so far, to occur only as a product of the 
cooling: of a molten magma in igneous rocks, and it is indeed difficult to imagine how the material of which 
it is composed could originate in any other way. Certainly not as a sediment. ‘he occurrence of this 
mineral in the jadeite said to be from Tibet points most strongly toward the igneous origin of the material 
in which it occurs, and the presence of the feldspar would lend additional value to this idea. 

Similar remarks and conclusions apply to those specimens of jadeite in the Collection in which, as has 
been mentioned, analcite occurs. ‘This mineral, a hydrous metasilicate of soda and alumina, occurs com- 
monly as a secondary product resulting from the alteration of minerals rich in soda in the igneous rocks, but 
it has also been shown recently to be a primary constituent of certain dike-forming igneous rocks. ‘The 
mode of its occurrence, as described by Idding’s, would indicate that it is here probably either a primary con- 
stituent, or that it is the result of the decomposition of nephelite or albite, indicating an igneous origin for 
the rock in either case. There is also a possibility that it is derived from the Jjadeite itself, though the 
description would seem to preclude this. 

On the other hand, certain facts in this connection must also be considered. Jadeite, the mineral, from 
its chemical composition, is a pyroxene which a@ priori might be considered extremely hkely to occur in 
alkaline igneous rocks rich in soda. As a matter of fact, not a single instance of this, so far as 1s known to 


‘Rosenbusch briefly remarks that jadeite has the composition of a nephelite-syenite magma. Elemente der Gesteinslehre, p. 508, 
? Constitution of the Silicates, Bulletin United States Geological Survey, No. 125, p. 57. 
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the writer, has been recorded. Moreover, the broken, cataclastic structure of the mineral, and in fact the 
whole structure of the rock, so carefully described by bauer, points most cle 
The associated rocks found with the jadeite in the region in Upper Burma are an 


schist. both of them rocks rich in soda and metamorphic in type. 


arly to a type originating from 


metamorphic processes. 
albite-hornblende-schist and a glaucophane 


Both facts are significant. 


Summary and Conclusions 


Briefly summarized, we have, then, the following facts to deal with. The evidence of the only place where 
jadeite has been well studied in place by a competent eeologist does not afford a definite conclusion as to 
the origin of the rock ; it may be igneous, or it may be metamorphic, the microscopic evidence tending to 
confirm the second conclusion. The composition of jadeite considered as a rock is that of an igneous one 
and a member of the nephelite-syenite group, characterized by the absence of potash or the small amount of it 
contained. In one occurrence nephelite is found in the jadeite, and in others analcite. ‘Lhe chemical compo- 
sition of jadeite precludes the material from having an origin by aqueous deposition: it must be igneous. 
On the other hand, jadeite has not been found as a component of evidently unaltered igneous rocks, though 
the chemical composition of some of them might favor its formation; the structure of jadeite is that of the 
crystalline schists, and the rocks associated with it are members of that family. All these facts point to 
only one possible conclusion. Jadeite is a metamorphosed igneous rock, a member of the phonolite family. 
The whiter varieties are probably metamorphosed dikes of the aplitic, leucocratic type, belonging in this 
family, and the darker-green types those containing more iron-bearing dark silicates like the tinguaites. 
And it may be suggested here that the non-appearance of rocks of the phonolite families as such among 
the crystalline schists may be brought into relation with the occurrence of jadeite, albite, and glaucophane 


schists and other types rich in alkalis, whose homes are in the metamorphic complexes. 


THE RELATION OF JADEITEHE AND NEPHRITEH 


THE origin of jadeite has already been discussed in the preceding section by Professor L. VY. Pirsson, who 
shows that the available evidence is in favor of the view that jadeite 1s not an unaltered igneous rock, but 
that it 1s probably the result of the metamorphism of an original igneous rock of the nephelite-syenite- 
phonolite family. As the evidence is presented very fully by him, it is unnecessary here to do more than 
refer to his article, with the conclusions of which I agree in the main. 

| need only add that the origin or formation of jadeite rocks will remain in doubt until they have been 
found in place in such a manner that thei outward relations to the associated rocks may be discovered. 
Hor though they may be intimately associated with crystalline schists, and may exhibit schistosity in part, 
they may, however, have been originally igneous intrusions with the mineralogical composition of jadeite 
rocks, the structure of which has been subsequently somewhat modified by dynamic processes. 

Whatever may have been the origin of jadeite rock, it has undergone since its formation various dlegrees 
of metamorphism, which has produced either slight modifications of the original texture of the rock or has 
altered it more or less completely both in texture and in chemical composition. By metamorphism is 
understood any alteration that may take place in a rock by which it may be changed into a coherent solid 
mass differing in some respect from the original rock. In many cases the resulting rock is harder and 
more crystalline than that from which it was formed, but this is not universally the ease. and no sunple 
definition of metamorphism can be framed unless we adhere to the etymology of the word and state that it 
is a change in the form of the rock. . 

Lhe change may be limited to one of its characters or may affect several or all of them. It may operate 
in one direction or in a reverse one. Thus metamorphism may modity the form of the minerals without 
producing any chemical differences in them, as when a rock composed of a single kind of mineral has the 


crystals of the mineral reduced in size by crushing. They may by other metamorphic processes be enlareed. 


Che first process would tend to make the rock less crystalline; the second, to make it more crvstalline 
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DYNAMIC AND CHEMICAL METAMORPHISM 165 


While it is possible for single or simple processes of metamorphism to affect a rock without the accom- 
paniment of other processes, and while it may be desirable in the discussion of such actions to consider them 
separately, it seldom happens that in actual fact any one force or agency of alteration has acted indepen- 
dently of others. More often several have codperated to produce the changes that have taken place. 

In the case of the rocks grouped under the general term jade, which with few exceptions consist of jadeite 
or nephrite, the question of metamorphism has a special bearing on the origin of one of these component 
minerals,— namely, nephrite,—and must also be called into account to explain the texture exhibited by the 
jadeite rocks. 

It is well known that the simple effect of dynamic forces tending to compress or distort a mass of crys- 
tals is to set up molecular stresses, which result in molecular strains within the individual crystals or which 
produce rupture and fragmentation. The latter shows itself under the microscope by the mingling of com- 
paratively large crystals with small ones in such a manner as to indicate that the small particles are frag- 
ments of larger crystals. ‘The small grains occur in streaks along cracks, or act as a cement or matrix for 
the larger grains. ‘This is sometimes called cataclastic structure, and is to be seen in thin sections of Nos. 42, 
43, 490,496. Crushing may be accompanied by other alteration, as in the cases just mentioned. ‘The minute 
particles are still jadeite, and the whole mass is a coherent rock held together by the adhesion of the compo- 
nent crystals. Siunilar metamorphism has been produced in the laboratory by Professor Adams of Montreal, 
by means of simple pressure. 

The effects of molecular strains which may not have led to the production of visible fractures are shown 
by the optical behavior of the stramed crystals when examined between crossed nicols. ‘The results may be 
molecular displacement, producing a mottling of the interference color exhibited by a thin section of the 
crystal so affected. This may be more or less pronounced, varying from the faintest suggestion of mottling 
to one in which the mottling resembles mosaic work, with a distinct demarcation between each piece, where 
an actual fracturing: of the crystals may have taken place. 

In other cases the molecular displacement may cause the molecules to shift their position along certain 
planes in the crystal, producing layers or laminz in twinned position with respect to the original crystal. 
In pyroxene one such plane is parallel to the basal pinacoid, and crystals of pyroxene subjected to this kind 
of molecular strain exhibit a more or less distinct banding of the interference color shown by thin sections 
when observed between crossed nicols. Examples of both of these kinds of molecularly strained jadeite may 
be seen in thin section of No. 48. The material is still jadeite, but the original adjustment of the crystal 
molecules has been altered. Such changes as those already illustrated by the jadeite sections may be called 
simple dynamic metamorphism. 

It has been found that when crystals are in a state of molecular strain they are more susceptible to chem1- 
cal and crystalline alteration, if agencies capable of promoting such changes are at hand. ‘The same is true 
when the crystal is in fine particles which expose greater surface to attacking agencies, such as gases and 
liquids, than larger fragments do. It follows from this that rocks subjected to dynamic forces sufficient 
to produce metamorphism are the more easily altered by chemical processes, the commonest of which is the 
interaction of elements in adjacent crystals of dissimilar minerals, or of those in adjacent crystals and liquids 
which may penetrate the mass. These liquids may act as agents to promote the mobility of the molecules 
of adjoining crystals, by solution, or may be the vehicle by which elements may be transferred from one 
rock to another. 

It frequently happens that rocks exhibiting dynamic metamorphism in the form of crushing and shear- 
ine or dragging also show chemical metamorphism, the chemical composition of the original rock being 
changed to a greater or less extent and a new crystallization taking place—that 1s, new minerals forming at 
the expense of those originally present. 

Of the transformations of this kind commonly met with in rocks the change of pyroxene into amphibole is 
one of the most frequent. The close chemical and crystallographic relationship between these two groups of 
minerals may in part account for the frequency of this transformation. The probably greater complexity of 
the pyroxene molecule, to which Professor Clarke has called attention in another section of this work, may 


account for the fact that the alteration is usually from pyroxene to amphibole. In every such change there 
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is necessary a chemical displacement, for the elements do not occur in the same proportions in the two 


tec See Foe, Sey ee ee tamornhism varies with attendant conditions, and may 
eroups of minerals. ‘The extent of this chemical metamorphism vs 


be considerable. In the case of some minerals the displacement has gone to the extent of replacing all 
the elements originally present by others totally unlike them. This is illustrated by paramorphs of the 
oreatest variety. 
The microscopical and chemical investigations of the specimens in this Collection demonstrate clearly that 
jadeite is commonly changed into ageregations of minute amphiboles —nephrite—subsequent to, or accom- 


panying, dynamic metamorphism, and that the chemical change involved the displacement of aluminium and 


sodium by magnesium, calcium, and iron. Chemical metamorphism as radical as this may be found in the 
transformation of albite and orthoclase into tale or chlorite. 

The evidences of dynamic and chemical metamorphism in the jades of this Collection have been described 
in detail in another place. They may be summarized briefly as follows: In some specimens of jadeite a 
cataclastic structure has been developed; in others, this structure together with mottling of the interference 
colors and banding: due to secondary lamellar twinning; in some jadeite specimens there are bladed crystals 
of amphibole; in specimens of nephrite there are fragments of jadeite; in some nephrites the amphibole 
crystals are arranged in patches corresponding to grains of jadeite in the jadeite specimens; this character 
eradually disappears in nephrite with more and more pronounced fibrous or laminated structure. 

From these phenomena it may be concluded that jadeite is sometimes metamorphosed into nephrite; con- 
versely, that nephrite is sometimes metamorphosed jadeite. But 1t does not necessarily follow that all 
nephrite is metamorphosed jadeite, or that the only product of the metamorphism of jadeite 1s nephrite. It 
may be added that so far as the Collection of jades studied is concerned no other changes have been 
observed. From which it may be concluded that this relationship between jadeite and nephrite is the 


normal one. 


LOCALITIES AND GEOLOGICAL OCCURRENCE OF JADE 


Discussion of the localities and occurrence of jade (including jadeite and nephrite) is of interest from two 
points of view. From the geological and mineralogical it is of great importance as furnishing us with facts 
which may elucidate the problem of the origin of the rock; from the archzeological it 1s of equal importance 
as bearing on such questions as ancient lines of trade and intercommunication, and the spread of customs 
and migration of races. 

We are met at the outset of such an investigation by the difficulty of lack of sufficient data. Although 
jade objects are wide-spread (within certain limits), and their number is very considerable, and though the 
use of this material goes back to the Stone Age, yet less than a dozen localities are known where the mate- 
Mal occurs i situ, and afew more where it is found as rough blocks which have been transported from their’ 
original situations by river or glacial action. This state of affairs is somewhat remarkable in view of the 
pecuhar qualities of jade—its toughness and composition, which offer great resistance to destruction by 
meteoric and other agencies, and its often striking coloration, which, one might expect, would lead to its 
easy discovery. 

or our purposes it will be well to divide the occurrences into four groups, fundamentally distinct in 
character, which, in the order of their usefulness and importance, are as follows: 

l. Occurrences of jade in situ. 

2. Occurrences of jade as transported blocks. 

»%. Occurrences of jade as worked objects, generally of unknown exact ultimate provenance. 

4. Localities mentioned by various authorities, but of very uncertain character. 

In such a division we start with geological data which are fairly safe and well established, and by means 
of which the conditions of occurrence are more or less well known. through occurrences where the original 
conditions are to a large extent inferential, and finally end with eroups where the origin is hypothetical 
and Inehly uncertain. : 


BURMA ONE OF THE GREATEST SOURCES OF JADE 


Hor the sake of convenience, in the following description, the first two eroups will be treated together 
to a great extent, and also here the occurrences of jadeite and nephrite will be mentioned indiscriminately. 


though in the subsequent discussion the two will be sharply discriminated. 


Burma 


It seems appropriate to begin with this locality, since it is one of the greatest sources of the material, and 
is also one of those which have been the best studied. The quarries are found in Upper Burma, in the 
Kachin country, near the junction of the Chindwin and Uru rivers, in about latitude 25° north and long'- 
tude 95° 


The quarries were discovered accidentally by a Yunnan trader in the thirteenth century, and several un- 


east. 

successtul expeditions were sent out from Yunnan in that and the succeeding centuries. The attempts were 
abandoned till 1784, when a trade was opened between China and Burma, and a regular supply of the stone 
was carried into Yunnan. Since 1806 Mogaung has been the headquarters of the jade trade in Burma. 

Apparently the first" notice of this locality by a European is that of Captain Hannay,” who obtained in 
Mogaung several pieces of a green mineral called by the Burmese “Kyouk-sein” and by the Chinese 
“*Yueesh.”* This was considered by.Hannay to be “Nephrite.” 

The next Kuropean writer to mention the locality, and, according to Noetling, the first to visit it, was 
Dr. Griftith,* who considered the rock to be serpentine. 

Captain Yule* speaks of the locality, but, according to Noetling, apparently bases his remarks on the 
observations of the two preceding: writers. 

he quarries are next described by Dr. J. Anderson,° but his account is short, and it does not appear that 
he himself visited the locality. 

In 1888 Mr. W. Warry,’ political officer at Bhamo, made an extensive report on the jade-mines of Mo- 
gaung. It deals chiefly with the history of the quarries, the methods of mining, and the question of revenue. 
but the following may be quoted: 

“The jade-producing country is partly enclosed by the Chindwin and Uru rivers, and lies between the 
twenty-filth and twenty-sixth parallels of latitude. Jade is also found at Mawhun in the Myadaung district, 
and the most celebrated of all jade deposits is reported to be a large cliff overhanging the Chindwin, or a 
branch of that river, and distant eight or nine days’ journey from the confluence of the Uru and Chindwin. 
Of this cliff, called by the Chinese traders Nantelung,*° nothing is really known, as no traders have gone 
there for at least twenty years. Within the jade tract described above, however, small quantities have been 
found at many places, and abandoned quarries are numerous. The last old quarry is Sanka, situated 


being 


seventy miles northwest of Mogaung. The largest quarries now o worked are lomo, Pangmo, Iku, 


Maikenmo, and Mienmo; they are distant about eight miles from Sanka. These mines are situated in the 
country of the Merip Kachins. ‘The largest mine is about fifty yards long, forty broad, and twenty feet 


deep. ‘The season for jade operations begins In November and lasts until May. The most productive quar- 


ries are generally flooded, and the labor of quarrying is much increased thereby. In February and March, 
When the floor of the pit can be kept dry for a few hours by bailing, immense fires are lighted at the base of 


When 


these occur the Kachins attack the stone with pickaxes and hammers, or detach portions by hauling: or by 


the stone. A careful watch is then kept in a tremendous heat to detect the first signs of splitting. 


levers inserted in the cracks. ‘The heat is almost insupportable, the labor severe, and the mortality among 
the workers is high.” 


‘Cf. Noetling, op. cit. infra, p. 3. "Report on the Expedition to Western Yunnan vid Bhamo (Cal- 


‘Hannay, Journal Asiatic Soc. (Bengal, 18387), V1, 265 ff. 

*'This is no doubt a transeriber’s error for Chinese yi-she, or yii-shih, 
‘ade stone.” 
BY THE EDIroR. 

‘Giiffith, Journal of 
cutta, 1847), p. Low 

*Yule, Narrative of the Mission to the Court of Ava (London, 1858), 
}). 146. 


Travels in Assam, Burma, Butan, ete. (Cal- 


The Burmese name for the mineral is /youk-sein.—NOTE 


eutta, 1871). Dp. 66. 

‘Report on the Administration of Burma for 1887-88 (Rangoon, 
1888), p. 099. Abstract in Watt, Dict. of the Econ. Prod. of India, 
1890, LV, 536 ff. 

* Properly Nan-té-ling, meaning “*mountain-ridge difficult of access.” 
— NOTE BY THE EDprror. 








NOETLING’S DESCRI PTION OF THE TAMMAW QUARRY 
The last and by far the best work which has been done on the locality is that by Dr. Fritz Noetling* and 


| , Wes es * Lae Pe, (i Pare FIM an. Vs Coe or - ie ten 
The former visited the locality and describes 16 eeologically. The latter examined petro 


Dr. Max Bauer.’ 
eraphically the material brought back by Noething. 


From Noetling’s description the following is quoted: 
70) < >t » Tyr WaT ; as 
s confined to a small spot on the upper course of the Uru River. It cannot 


my opinion this is not improbable. Jadeite 
wwadi above Myitkyina. . . . The following 
As the centre of the jade-producing district 


at. and 96° 14 HK. Long. It must be 


“Ag far as our present knowledge goes, the occur- 


rence of jadeite in Upper Burma 1 
be told at present whether it occurs elsewhere, though in 
pebbles are said to have been found in the alluvium of the Ir 
remarks therefore are confined to the occurrence on the Uru. 
one can take the village of Tammaw, which lies in about 25° 44 N. I 
remarked that Tammaw is not a permanent settlement, but 1s abandoned by the workmen during the rainy 
season. A permanent place of residence is the Kachin village of Sanka, which lies about six miles to the 
east. Inside this district the jadeite is obtained in two ways, trom the alluvium of the Uru River and from 
quarries near 'Tammaw.” 

The author then describes the general geology 
stones of probably Carboniferous age, Miocene sedimentaries, alluvium, and eruptive rocks occur. 


of the country, and shows that crystalline schists, lime- 
Basalts 
occur along the Irrawaddy to the east and also near Sanka. Serpentine occurs at two places, at one of which. 
Tammaw—in connection with jadeite. This is described as follows: 

“The second serpentine occurrence, which is the one which interests us most here, 1s situated west of 
the village of Sanka, on the top of a plateau, which, as far as known, consists entirely of Tertiary sand- 
stones. The serpentine occurs here in the form of a low knoll, which is, however, visible at present 
only at the east side of the quarry, and which apparently passes under the Tertiary strata toward the 
east side. 

“Below the serpentine, but separated from it by a crack which is about half a metre wide and which is 
filled with soft, friable rock, the jadeite occurs, which offers a sharp contrast to the dark serpentine by its 
dazzling white color. 

“The quarry operations have opened a pit about one hundred metres long and extending’ from east to 
west, but the walls of this have unfortunately fallen down except at the west side. 1 could not therefore 
determine exactly what rock was in place on the other sides, since outside the excavations an impenetrable 
thicket made all investigation impossible. But according to the inquiries which I made, the workmen came 
again upon the dark rock after penetrating the jadeite, especially on the west side. One thing’ was very 
plainly evident: the quarrying moved generally towards the east, while the floor of the quarry sank oradually 
in the same direction. I consider that this goes to show that the jadeite passes under the serpentine, at least 


in this direction. The distinct crevice which, also with an eastward dip, separates the serpentine and 


jadeite, and by which much water reaches the surface, appears to point to a tectonic disturbance, which 


implies that the relation between the serpentine and the jadeite is not as intimate as it appears to be at 
first sight. 

“Fyrom these observations the following definite conclusions may be drawn: 

‘1. The jadeite crops out below the serpentine, but at least at one place is separated from it by a crevice. 

“2. ‘The serpentine and the accompanying: jadeite are surrounded on all sides by ‘Tertiary sandstone, 
although no contacts between the two could be observed. 

“This occurrence admits of two explanations. ‘The jJadeite and serpentine may have formed, at the time 
of the deposition of the Tertiary strata, a knoll about which the Miocene sandstone was deposited. . . . Or 


the serpentine may be of eruptive origin, in which case it would be of post-Tertiary date. In this case the 


jadeite may be either a mass brought up trom below by the serpentine, or it may be due to a later eruption 


of jadeite.” 
> ntruiTAD Lorn We 1}? atixntrac [ 1+14 tT. . L- : - ~ cs > 
Between these alternatives Noetling is unable to decide, but he is inclined to regard the serpentine at 
any rate as eruptive, on the ground of other occurrences in Burma. 


bauer’s examination, together with the chemical analyses of Busz, establishes the fact that the jade is a 


‘Noetlng, Rec. Geol. Sury. India, 1893, XX VI; also Neu. Jahrb. Min.. 1896. T. 1-17. Map on Taf. | 
) 4 ‘ . . 


) ‘ ] Wasnt : 1? -_ . - . _ 
vec. Geol. Surv. India, 1895, XX VII, 91: Neu. Jahrb.. 1896. I. 18-51 
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true jadeite. Bauer also describes the serpentine from this locality, which shows a somewhat cataclastice 
structure, and contains considerable (forty-three per centum) unaltered olivine. An albite-hornblende rock 
and a glaucophane-schist, both from boulders at the locality, are also described. His conclusions on the 
geological age and mode of occurrence of the jadeite and serpentine are of great interest, and are quoted 
here in full. 

‘“Wrom the above description of the rocks occurring in the jadeite mines at Tammaw, viz., the jadeite, the 
olivine-serpentine, the albite-hornblende rock, and the amphibole-glaucophane-schist, we are enabled to form 
a clear conception of their nature. Noetling believes that the jadeite and the serpentine penetrate the sur- 


rounding ‘ertiary sandstone, while with regard to the relations between the occurrence of the two other 


rocks and the jadeite nothing is known. Noetling’s view necessitates the assumption of an eruption of 


jadeite and another of olivine rock, following one another; but the petrological composition of these rocks is 
not favorable to such a view, which would include them among: the Tertiary eruptive rocks. Judging by 
the petrological characters, we must consider them as representing a system of crystalline schists. 

“Now there is no doubt that in former geological times olivine rocks were produced by volcanic eruption. 
Nowhere, however, have rocks of this nature been found in beds of such modern date, being, according: to 
Noetling, not older than of Miocene age. Wherever Tertiary masses of olivine are known to occur, as for 
example the enclosures in basalt, they are pertectly fresh, and show no signs of serpentinization. I wish 
particularly to emphasize this fact, since the basalt, which I shali presently describe, and which occurs in 
close proximity to the jadeite mines, has no geological connection with the jadeite, but is unquestionably an 
eruptive rock passing through ‘Tertiary strata. In this basalt the serpentinization of the olivine has just 
begun, but has not progressed beyond the first stages, while such a complete alteration as that exhibited 
in the above specimens is characteristic of all ancient olivine rocks—such as paleeopikrite— and, as I have 
already observed, of the crystalline schists. 

‘“'l'o consider the jadeite as an eruptive rock would be entirely unjustifiable; for neither in the older, nor 
yet in the more recent, eruptive rocks has any rock of the nature of jadeite beenfound. In ‘Turkistan, how- 
ever, it has been proved to be embedded with nephrite in the crystalline schists (gneiss and mica-schist), and 
belongs to that series. 

“The other two rocks also offer material proof in favor of this view, for it is highly probable that the 


olaucophane-sclust 1s one of the crystalline schists. Hitherto, glaucophane has been found only im geneissic 


rocks and mica-schists, no instance having been recorded of its occurrence in eruptive rocks, much less of 


its entirely composing’ such rocks. ‘The same holds good for the albite of the albite-hornblende rock. ‘This 
mineral frequently occurs as a component part of the crystalline schists, but hardly of eruptive rocks. ‘The 
peculiar aggregation of the albite grains is in perfect harmony with this view, for such a structure would 
be by no means remarkable in a crystalline schist. Iam therefore of opimion that the jJadeite and the other 
rocks must be looked upon as part of the series of crystalline schists, overlaid by ‘Tertiary beds and prob- 
ably denuded by erosion. It is most probable that they were raised to their present level together with the 
surrounding’ Tertiary rocks, when these latter were subjected to folding. It have repeatedly laid stress on 
the fact that these rocks must have been subjected to great pressure, which can only be accounted for by 
folding. Ido not assert for a moment that the above arguments are absolutely convincing, but they cer- 
tainly support the view which best accords with the petrological evidence, while the stratigraphical condi- 
tions observed by Noetling in the mines at T’ammaw fully bear out this view. Iurther observations, how- 
ever, with regard to the geological conditions of that country, will certainly decide the question. On the 
eeological map of Burma, west of the Irrawadi, even west of Mogaung, towards ‘Tammaw, submetamorphic 
rocks are indicated ; while crystalline limestones, probably of Silurian age, extend to within about two miles 
of the eastern side of the jadeite mines.” 

[t will be seen from the above that, while Noetling is unable to decide from field evidence the question of 
the origin of the jadeite, Bauer is decidedly of the opinion “that the jadeite and the other rocks must be 
looked upon as part of the series of crystalline schists.” This account of Bauer has already been referred to 
by Pirsson, who, to a great extent, bases upon these observations his conclusions as to the origin of jadeite, 


as set forth in an earlier section of this work. 
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170 OCCURRENCE OF JADE IN INDIA AND TURKISTAN 


India 


Although Fischer! is rather sceptical about the occurrence of jade in India, yet certain observations of the 
7 - . “seL Eres yee aARAC 1 Va a6 Ais ’ 

Geologvical Survev of India leave little doubt that it does occur in several places In Central India, though 

apparently only to a small extent. It 1s not stated whether any mining is done at these localities or not. 


~ " . * Paw: T ra I ia aaa aT ‘ Wo ’ ’ ) 1 - ; 

The best-deseribed occurrence is in the small state of Rewa, where 1t 1s associated with corundum.- <A 
= nd - y - Ds ae ‘ & ‘ 1 7 ‘7.'¢ ‘ ) ; roi ® 
section from south to north across 2 small hill between Pipra and Kadopani is as follows: 


Hornblende-rock passing into jade, a few yards thick. 


b) 


jf 


a) White quartz-schist. 


(c) White tremolitic quartz-schist. 
(1) White and ereen jade, including some purple corundum and containing euphylite and schorl. 
(ec) Bed of corundum, several yards thick. 


(f) Porphyritic gneiss with hornblende-rock. 


[t is also stated elsewhere? that in south Mirzapur (which is east of Rewa) “the hornblende-rock west of 


Dumrahur and Urijhut passes into a finely granular to nearly compact tremolite forming coarse jade, and 
that this last is also found between Kotomowa and Bhamni and at the top of Kurea Ghat. An olive-green 
jade also occurs northwest of Kisari.” 

[t is uncertain, in the absence of mineralogical and chemical details, whether the material spoken of as 
jade is really so or not, and, if so, whether it is jadeite or nephrite. Since the geologists of the Indian 
Survey were undoubtedly well acquainted with jade, it can scarcely be doubted that what they called jade 
was really that material. Whether it was jadeite or nephrite is another matter, but the transition from a 
hornblende-rock to the jade points with some probability to the latter, at least In some cases. It is to be 
noted that the section at Pipra points unmistakably to a metamorphic complex, and that all the localities 
mentioned he in the area of the Bengal gneiss. 

An examination of the specimens from India in the Collection is of great interest in this connection. 
‘Uhese—or at least the greater part of them—are easily distinguished by the trained eye (Some even by 
the casual observer) from the jades of Burma, the I’un Lun, and other localities, by their peculiar texture 
and color. ‘The marked character and general constancy of this individuality, taken together with the fact 
that the microscopical, chemical, and specific gravity examinations show that these Indian jades are all 
nephrite,* would indicate that a large part of the material comes from one locality, and that it is native—i. e., 
of Indian origin. It is difficult, and has been so far impossible, to ascertain the exact location, or even the 
existence, of such quarries or other sources, but from the occurrences just mentioned it is to be presumed 
that they exist in Central India. It will be recalled that the indications here were that the jade was 


nephrite. 


Turkistan 


Lhe localities of jade in this region are among the most important in the world, and apparently the longest 
known, to Kuropeans at least. They were first noticed by Marco Polo (1271 [SHR ee Serciey sb 
number of other writers. ‘They are also fairly well known geologically, having been investigated by sey- 
eral modern travellers. The localities are all in the K’un Lun Mountains south of Khotan. in southeastern 
Turkistan. ‘The jades of this region are true nephrites, both white and ereen, and jadeite does not seem 
to occur abundantly.’ 

The first reliable investigation was that of the brothers Siblawiniwaik inc1 SSG end UAT. Irwon Reha. 
eintweit” describes the localities as follows, his remarks, on account of their Importance, being: transcribed 
verbatim (with some small omissions). o 


'H. Fischer, Jadeit und Nephrit, 1880, p. 323. in style 
“Cf, Manual of the Geology of India. HEeonomic Geology. Part I. made. 
Corundum, 1898, p. 50. 


No microscopical or chemical examination of it has been 


/ Schoetensack (Inaug. Diss. Univ. Freiburg. Berlin, 1885) deseribes 


hetio aT’ V i Ke 143 re iTS ; 1 () Fr 6 QOF , 
Dictionary of the Economie Products of India, 1890, TV, 385. some specimens brought by Von Schlagintweit which are partly of 


‘In the Collection there is but one exception to this general state- nephrite and partly of jadeite 
ment, No. 781, a beautifully jewelled butterfly with wings of. bril- "Von Schlagintweit, Sitz ber. d. Math. phy C] Akad. Wi 
<p a nh a my, : : ~S to PICT. Us. vhs » POYS. asse, Akad, ISS. 
hant emerald-green yadcelte. he workmanship IS decidedly Indian (Miinechen L873) IT] 926 IAD ; 
s : 5 ‘ 4} 9 9 late 


NEPHRITE QUARRIES IN THE K’UN LUN MOUNTAINS 17 


“We found nephrite im situ in Khotan on both slopes of the K’un Lun R ange. In 1856 and 1857 we 
found at the northern boundary of the nephrite area large groups of quarries near Gulbashen, a station on 
L5’ east of Greenwich and latitude 36° 13’ north, at 

an elevation of 12,252 feet. These quarries appear to be abandoned: they were deserted in both years. 


the right bank of the Karakash River, in longitude 78° 


“One group of quarries, which we were informed was called Konakan, is close to Gulbashen: the other, 
called Karala, about six and a half miles down the valley. In both, the outcrop of nephrite is only a little 
higher than the floor of the valley, which here separates the northern slope of the Karakorum chain from 
the southern slope of the K’un Lun chain. 

“'The road from the river to the Konakan quarries leads along a talus slope, which contains man y pieces 
of nephrite, derived partly from weathering and partly from blocks fallen from the workings. The masses 
of nephrite in the large quarries are evidently in situ, and indeed a metamorphic phase! of the crystalline 
rocks generally parallel in dip and strike with the foliation (? Zerkluftung) of the rocks which bound it; 
though in the nephrite mass itself no such foliation (?) is found. The direction of strike of the foliation (?) 
planes is about the same as that of the slope of the mountain down toward the river, but their dip is steeper 
than that of the mountain slope, so that the whole succession and mutual relations of the rocks are visible. 

“The prevailing rock in the Konakan quarries is gneiss, granite also occurring, but in smaller amount. 
lt occurs both above and below the nephrite, but near the nephrite itself greenstone (or ‘diorite’) occurs 
on both sides, which penetrates the gneiss for short distances. 

“lhe diorite is a mixture of hornblende and feldspar, in which orthoclase occurs sporadically, while albite 
is predominant. The rock is very compact. The diorite does not penetrate the nephrite as it does the 
gneiss, but is on the contrary separated from it by a layer of altered substance of varying: thickness. 

“The Karala quarries proved to be very similar to the above in their rock structure, though the nephrite 
occurs in even greater quantities. At Karala the rocks of the mountain slope are micaceous and dioritic. 
They are not as pure as the gneiss and diorite of Konakan, but are likewise very compact. The layers of 
soft, friable substance in connection with the nephrite are thicker. This is partly yellow and partly red, 
and is evidently a product of decomposition by percolating water, mixed with tale. It is certainly not a tec- 
tonic fissure. ‘'he strata of nephrite are also here much greater, from twenty to forty feet thick. The 
thickness could be measured directly in places which had been quarried and which showed the rock in pro- 
file. It is possible that this thickness of pure nephrite is continued still deeper in the mountain, yet the 
mass of nephrite seems in general to be underlain at some depth by the very variable crystalline rocks. It 
does not form a dike or stock, but is clearly interstratified, the stratum running along the slope, with the 
strike parallel to that of the foliation. In the nephrite masses only joint planes occur which differ in origin 
and position from the fissures of the surrounding: rocks. 

“At a greater altitude, nearer the crest of the l’un Lun, along the south slope, no additional nephrite was 
met with, either along our line of march over the lilchi Pass, or over the Itilian Pass west of this. Along: 
the latter diorite is the prevailing rock as far as the pass. Granular varieties of gneiss frequently occur, as 
well as gray schists in thin strips. Folation is always evident. Our route over the Elchi Pass showed 
that this was quite analogous to the Kilian Pass, geologically. On the north slope of the K’un Lun, as far 
as the border of the plains of Turkistan, no more nephrite was seen along the route. ‘This does not oceur at 
all west of the province of IXhotan. 

“On the road from Elchi Pass to Elchi, the chief city of Khotan, however, there are two nephrite quar- 
ries. We ourselves could not visit these quarries on account of political difficulties, but Mohammad Amin 
knew of them and had told of them in an official report which he made in 1862 at Lahore. ‘The upper of 
the quarries is at Amsha, a small village about twenty-five English miles from Elechi. This quarry does not 
appear to be any longer in use. ‘Those layers at least which are exposed in the present condition of the 
quarry show relatively little pure nephrite. The quarries near the village of Kamat are far more promis- 
ing. ‘The quality of the nephrite found there in sitw is so excellent that it finds a ready sale. ‘he situation 
near the edge of the mountain, and its distance of only fifteen miles from LKlchi, at a height greater by 
fitteen hundred feet, favor the distribution of the quarried material. 


‘The meaning here is not quite clear, but the metamorphic character of the occurrence 1s evident.— H. 8. W. 
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1(2 JADE RECENTLY FOUND IN SITU IN SIBERIA 
| . Se en, ronnie cas Dak a ahe tina Ech aa 

‘Nephrite is found as river-boulders as far as the plains of eastern Turkistan. ‘he rN ers In whic such 
ash. the Khotan, the Yurungkash, and the Keria.! I know nothing of 
| st of the Karakash. ‘This seems to 


boulders are found are: the Karak 

> . SI oS Ws =< = \y? T os ’ 1 a T 
the occurrence of nephrite pebbles in the Yarkand Kiver, w hich 1s we 
confirm the absence of nephrite in the province of Yarkand.” 


Tonge : nie eed hae 5 ao hv a few travellers w ave visited the localities, 
Von Schlagintweit also refers briefly to short accounts by a few tray ellers who have visite € alltles, 


= She Ses wien lla ‘ouch the e@ ‘Vv i S68. and who is 
but which add little of value here. Dr. H. Cayley, who travelled through the country in 1565, and who Is 


mentioned by Von Schlagintweit, published later an account of the jade-mines which closely corresponds to 
that of Von Schlagintweit, and need not be quoted here.” 


CN ly ose v— ry - soc ré ‘ LAN r a ‘ ! Leer ré im) 1ot ; 
Somewhat later the occurrence of jade at these localities was described by Dr. F. Stoliczka, geologist of 


the Indian Geological Survey.’ An abstract has been given (pages 27, 28) in Dr. Bushell’s account of 
Jhinese ‘Turkistan. 

A locality of jade boulders near Ichi (the chief town of Khotan) has been visited recently by Sven Hedin, 
who speaks of it thus:* “I made an excursion to the village of Kaltakumat (Short Sand), situated two and 
a half potais (six and one quarter miles) northeast of Ichi. To reach it I had to ford the river Yurung‘kash. 
On the other side of Tamaghil (the Stone Village) the desert began, with occasional sand-dunes and ravines 
left behind by the stream. After that the ground became excessively stony, and I soon perceived that we 


were riding along an old river-bed. 


4 


“This disused river-bed is one of the places that yield the largest supplies of jade. HKverywhere the 
oround was cut by trenches six or seven feet deep, a few feet wide and at most thirty feet long, although 
varying somewhat as regards size according to the amount of work done in them. ‘The material which 1s 
thrown up out of the trenches consists of round, polished stones, sand, and clay. It is among these stones 
that the jade is found.” 

Some of these pebbles obtained by Svén Hedin are at present in the Collection (Nos. 61, 62, and 65), as 
well as several hundred from the Yurangkésh and Karakash rivers in Khotan, obtained from Peking (Nos. 
60, 65, and 66). 

[It must be added that Professor Hintze® says that nephrite occurs in situ on the Raskam Daria, a tribu- 
tary of the Yarkand Daria (three or four degrees west of the city of Khotan), and that the Yarkand also 
contains boulders of nephrite which resemble the material of the great monolith on the tomb of ‘limur at 
Samarkand. (Since this was written the Collection has been enriched by receiving from Professor Musch- 


ketow, the finder, two fine specimens from this locality, Nos. 70 and 75.) 


Siberia 


The fact that jade occurs In Siberia has long been known, though some of that brought from Kolywan, the 
earliest-mentioned locality, has been shown to be really prehnite. A number of writers® have described 
nephrites from the province of Irkutsk near Lake Baikal, in eastern Siberia, and from rivers flowing north 
from the Sayan Mountains, in south-central Siberia. All these refer, however, to jade occurring: as boulders 
or transported blocks. It is only within the last few years that jade (nephrite) has been found in Siberia 
undeniably im situ. ‘This has been done by Professor L. von Jaczewski, whose account (slightly abridged), 


written specially for this work, is here given: 


JACZEWSKTS EXPLORATIONS 


RENOVANZ (174498) reported the occurrence of nephrite 5 Altes . ae | 
LENOVANZ (1744—98) reported the occurrence of nephrite in the Altai, but later investigations have not con- 
firmed his statements. 


ry. — Re wet Sb Lr et Fe Pe ee ee . : . 7 ; : 
he first reports about nephrite in the Belaja river system date from the beginning of the nineteenth 


The author shows that all these drain from the K’un Lun Mountains. "Von Fellenberg, Neues Jahrb., 187] p. 173 
0 ‘ . - > =~ - - 7 — = + ' ere *% { . . >) 
“Cayley, Macmillan’s Magazine, 1871, XXIV, 472. 
‘Stohlezka. Quart. Jour. Geol. Soe., 1874. XXX. 568-570. 
‘Hedin, Through Asia (New York. 1899). IT, 738. 
Schiesische Zeitung, Breslau, June 21, 1899. 


* ; Geinitz, Neues Jahrb., 
1573, p. 916; Jannetaz and Michel, Bull. Soc, Min. de France, 1881. 
LV, 178; Beck and Muschketow, Verh. Russ. Min. Ges. (2), XVIII. 
J—55, 158; Arzruni, Zeit. fiir Kryst., 1885, p. 510. 
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ACCOUNT OF SEARCH FOR NEPHRITE DEPOSITS IN SIBERIA 173 


century, but systematic investigations were not made until 1850, when Permikin was sent out by the 
imperial court ministry to find nephrite for the stone-cutting establishment at Peterhof. 

Permikin found a great number of nephrite blocks on the lower part of the Onot River and along the 
borders of the Dajalock. Among the papers and maps left by him were found notes regarding an occurrence 
im situ of the mineral on the brook Zagan-Chori. 

Ischersky, the well-known Siberian explorer, made an unsuccessful search, under very unfavorable cir- 
cumstances, along the Zagan-Chori brook and in the upper course of the Onot; and Boedanowitsch, in 1894, 
was prevented by heavy rains from reaching the Dajalock River, where he had hoped to find nephrite 
wn situ. 

In 1595 | made a short trip to the river Onot, penetrated to the mouth of the Usin, and reached above 
the latter a narrow pass—a real canon—which I could not enter. I then turned back. The result of this 
expedition revealed the important fact that nephrite in sitw must be sought for at points much further up the 
river than those at which Permikin found his blocks. 

In 1596 his Majesty’s cabinet invited me to search for nephrite in sitw for the purpose of procuring a 
monolith for a sarcophagus to be placed on the grave of the emperor Alexander III. My work lasted two 
years, 1596 and 1897. Incessant rains rendered the first year almost barren of results. 

Ihe region explored forms a part of the Sajan mountain system. This part lies between the upper course 
of the KNitoi on the south, the Urick River on the west, the lower course of the Belaja River on the north, and 
the Onot River on the east. 

Lo reach this region the traveller uses the great Siberian railroad to the Tscheremshowo station, whence 
a Siberian tarantass takes him southward for a distance of fifty versts to a village called Golumeteiskoje, 
where he must organize a mounted caravan to penetrate the uninhabited, utterly wild, and mountainous 
Laiga. ‘The caravan must needs be large, as a month is required to visit all the nephrite finding-places, and 
provisions have to be taken along for all that period. So far as the mounts are concerned, the Russian and 
Burjat horses can be used only for the trip along the lower course of the Onot and Urick. Along the upper 
courses, Where serious obstacles are to be overcome, they must be exchanged for Sojot horses, which are 
used to travelling on uncommonly steep mountains and ledges, while able to live on the scantiest grass 
cliet. 

A very good road leads from the village of Golumetei to the last Russian blockhouse on the Onot, a dis- 
tance of about forty versts, according to general calculations. At this point begin the Taiga and the 
mountain region, with their scenic beauties and obstacles. 

‘or a further distance of about fifty versts—zi. e., to the mouth of the Ugungol—there is a narrow foot- 
path occasionally used by hunters, but from that point onward the traveller must make his own road. ‘The 
river runs in cascades and waterfalls, and rocks reaching up to one hundred metres in height block the 
advance on either way. Consequently it is necessary to wade from one bank to the other. These crossing’s 
are often very difficult, and fords are few; therefore one must either build a raft or, as I did after my expe- 
rience in 1896, use canvas boats. ‘These serve to ferry the travellers and their packs across; the horses 
must Swim. 

In a few cases the members of the expedition were exposed to serious danger in these boats, while some 
of the horses were carried away and drowned. ‘Three or four crossing’s had to be made in the course of a 
day’s journey, with the result that the distance covered sometimes amounted to only two to five kilometres, 
and never to more than twenty-five. 

Where the Onot passes through the canon, it was necessary to carry the packs up high mountains, and to 
pull the horses up with ropes. It should be added that the Burjats and Sojots, ike the Russians, understand 
how to overcome seemingly insuperable difficulties. ‘The Sojots will climb up an almost perpendicular 
mountain lke chamois. 

With few exceptions, the whole journey had to be made through territory of this character. 

The following: marches were made in search of nephrite deposits: 

The Onot and Urick rivers and Dajalock and Zagan-Chori rivers were followed from beginning to end, 


while, in addition, excursions were made to right and left into the country lying between them. 


a ea 








174 NATURAL FEATURES OF THE SAJAN TABLELAND 


Orographic Characteristics 


I apply the name “Sajan mountain region” to the tableland which begins on the right bank of the haa sea 
embraces the whole southern part of Siberia, and ends in the east with the meridian of Selengo. ‘Toward 
the south this tableland merges into Mongolia. At the north it ends abruptly with a considerable scarp, 
running from southeast to northwest, and just south of the great Siberian railway. ‘This immense table- 
land owes its present aspect to tectonic and erosive processes. ‘The former have brought about the general 
outline: the latter have chiselled the details of the design. Im Siberia the highest points of this tableland 
are erouped along: the mountainous chain on its border, some of them reaching an altitude of three thou- 
sand metres. Toward the north, the elevations diminish gradually. 

The deeply cut river valleys have divided the Sajan tableland into a few rather well-defined mountain 
ranges, the Tankins and Kitoi Alps, and a whole chain of mountains which follow more or less a north-and- 
south direction. 

‘T'o give the reader some idea of the elevation of this region, I add here the following figures: 

On the northern border of the scarp, the foot of the terrace is situated at an altitude of about 650 metres; 
the terrace itself reaches at its crest a height of 500 metres. 

In the Kitoi Alps the separating ridge from the sources of the Onot (Osspa) to the Zagan-Chori is situated 
at an altitude of 2608 metres; the neighboring basalt peaks overtop the ridge by at least 3000 metres. ‘he 
Chalbin mountain ridge rises to an altitude of 2515 metres. 

One can form some idea of the nature of the Onot and Urick rivers from the figures of their fall. ‘Thus, 
the Urick has a fall of more than 400 metres in a distance of 100 kilometres along its lower course, 


between the Gadshirskoje blockhouse and the mouth of the Chonschon. 


Geological Characteristics 


The Sajan tableland is bordered on its northern side along the scarp-line by old palseozoic deposits, which 
are generally classed with the Cambrian. ‘These deposits are occasionally covered by overthrust older crys- 
talline schists. 

Below the surface, the tableland consists of metamorphic schists and different varieties of eneiss and 
granite. ‘These are cut by thick dikes of diabase and gabbro, which furnished the material for the serpen- 
tine now so generally present. 

The basalts reach a high degree of development. They cover the greater part of the region with a sheet 
reaching a thickness of three hundred metres in some spots. ‘They have flowed into the valleys, which 
have a general direction from north to south. These basalts have determined the table form of many of the 
peaks, particularly in the northern part of the Iitoi valley. 

so far as the nephrite deposits are concerned, the chief interest centres in a group of metamorphic schists 
which, petrographically considered, show considerable diversity. Here we have argillaceous schists (?'l'on- 
schiefer) changing into phyllitic schists, tale, chlorite, mica, and actinolite schists. A whole series of schists 
here are a product of mechanical change from diabases. The strata of all these schists are much disturbed. 
and many are much folded. It is not only the schists, however. that bear strong traces of mechanical 


deformation, but also all the other rock varieties. the basalts formins the only exception. 


The Ne) hirite Deposits 


lhe primary deposit of nephrite was found at an altitude of about two thousand metres on the Chara- 


Shelga, a tributary on the right bank of the upper course of the Urick (or Chorock). This brook, which is 


but fifteen kilometres long, flows from south-southwest to north-northeast, almost at rieht aneles to the 


direction of the strike of the strongly crushed and much folded schists. In its lower course areillaceous 


JADE NOT KNOWN TO BE MINED IN CHINA PROPER 1795 


schists are in Immediate contact with limestone, through which the Chorock forces its way in a gorge 
several hundred metres deep, and so narrow that the kabargi (chamois) can jump it with ease. 

Farther up the course of the Chara-Shelga only dike-like, actinolitic schists occur, which have to a great 
extent been changed into serpentine, and contain large aggregations of nephrite. Still farther up, these are 
supplanted by granite, which, in turn, is succeeded by argillaceous and actinolitic schists. The latter of 
these have been changed into nephrite. The remaining products of the hydrodynamic change are serpen- 
tine and magnetite schists, which remind one of listwanite. The depth of these nephrite deposits can be 
estimated at the places where the mineral crops out. It reaches here a depth of six metres and more. The 
nephrite has a beautiful color, almost emerald-green. A characteristic admixture is graphite. 

A primary deposit of nephrite is found on the Onot, near the mouth of a brook called Tehe-Cher. I did 
not search here for the primary deposits, as the Cabinet considered this unnecessary. The many sharp- 
edged nephrite blocks found here, which reached a diameter of six metres, demonstrate that the discovery 
of the vein itself would offer no difficulties. 

In the same way, only superficial search was made on the Zagan-Chori; but here, too, nephrite blocks were 
found. Following the information vouchsafed by the Sojots, I found the spot, near a larch tree, where, fifty 
years before, Permikin had made a mark. Nephrite did not break through at this spot, however; but on this 
stream, too, the search for the deposits would offer no difficulties. 

As for the Dajalock, no nephrite was found in the valley through which it runs. This should not be 
taken, however, as evidence that the mineral does not occur there. When I visited the Dajalock, my 
researches were seriously hampered by torrents of rain, so that my failure should not be regarded as final. 

The question of the occurrence of primary deposits of nephrite in Central Siberia may thus be considered 
as settled. ‘he results obtained are more than sufficient for the purpose for which the investigations 
were made. 

The mineral, which fully deserves the name of “rock,” occurs in such vast quantities and masses that 
not only sarcophagi, large vases, and similar objects can be cut from it, but also whole columns and 
monuments. 

[t is evident from this description of Jaczewski’s that the Siberian nephrite, as observed in situ, occurs in 
connection with a metamorphic complex, analogously to its occurrence elsewhere (as, e. g., in the I’un Lun), 
being found in close association with gneisses and schists of various kinds.’ 

Although the work of Beck and Muschketow is confined entirely to the examination of pieces not in situ, 
yet, for the sake of completeness, 1t will be well to give a list of the localities mentioned by them.” These 
ave: Belaja River in Transbaikal, Kitoi River in the Nertchinsk mining district, Bustraja River in Irkutsk 


oarnet, or 


| 


Provinee, and several other localities, the so-called jades of which turned out to be serpentine, 


other material. 


China 


The great fondness of the Chinese for jade, and the very large n umber of beautifully decorated pieces which 
come from China, lead many to suppose that Jade occurs there. In point of fact, however, not a single 
locality where either jadeite or nephrite is certainly known to be mined can be mentioned. Pumpelly°’ men- 
tions several localities: six in Shensi, four in Yunnan, and one in Kweichow; but he himself never visited 
these provinces; and he tells us in a private communication that he relied on the statements of Chinese 
books. The term yii found in these works, usually translated “jade” by foreigners, really includes several 
other minerals besides jade,—e. g., steatite, serpentine, and generally all the beautiful stones and minerals 
prized by the Chinese,—so that when yii 1s stated to occur in any locality, the mineral is not necessarily jade. 
Undoubtedly the great majority of the beautiful jade objects found in that country, and so well exemplified 
in the Collection, were made of nephrite from Chinese Turkistan or of jadeite from Burma. Possibly the 


Siberian nephrite has been used; but if so, only to a small extent, and the same is true of the New Zealand 


iSavtzeff (Ref. in Neu. Jahrb., 1897, I, 286) describes petrographi- * Beck and Muschketow, Verh. Ik. Min. Ges. (St. Petersburg, 1882), 
eally some of the rocks of the Sayansk Mountains, among which are XVIII, 1-76. 
mentioned syenites, gabbros, and gneisses. > Smithsonian Contributions, 1866, No. 202, p. 117. 








176 DISCOVERY OF JADE NEAR JORDANSM UHL IN SILESIA 


) 


nephrite. But though we have no certain knowledge of the occurrence of true jade in situ, the possibility of 


jade being yet found in China proper 1s evidenced by the four pebbles (Nos. 50-69) 
wn part of Kiangsi and flows westward to 


in the Collection stated 


to have come from the Liu Yang River, which rises in the westc 
=~ th . = : = “ 1. aa ; “ a ry PA ca . { * : PreASc - - lt i the CC rrectness 

the Siane River at Chang-Sha Fu in Central China. There seems to be no reason to doubt 

of the provenance of these specimens, which are therefore of importance as establishing the possibility of the 


occurrence of jade in China. 
EUROPE 
Jordansmuhl 


Arruoucn boulders and worked objects in jade had been known in Kurope for many years, it was not till 
1884 that jade (nephrite) was discovered in situ in this quarter of the globe. The very great importance of 
this discovery, as bearing on many archzeological problems, is evident, and is dealt with in another part of 
this work.’ 

The discovery was made near Jordansmiihl, southwest of Breslau, in Silesia, by H. 'Traube, who announced 
it in a short note.2 In a later paper® he describes the occurrence at some length, from which we abstract 
the following’: 

“The nephrite occurs in connection with granulite or serpentine, which, together with ‘gabbro,’ forms a 
low range of hills stretching in a northwesterly direction from Jordansmihl to Naselwitz, the so-called 
Steinberge (Stone Mountains). The gabbro* occurs only m the northwestern spurs. Near Jordansmiuhbl 
itself the serpentine is exposed to a considerable depth in a large quarry, which has been worked tor a long 
time, and in which also granulite crops out. In this locality the latter penetrates the serpentine as a 
wedge-shaped ridge, which increases in size towards the bottom, so that the serpentine overlies it, as it does 
elsewhere in the Zobten region, as, é& g., at Mlietsch. 

“The nephrite occurs at the contact of the granulite and serpentine, and accompanies both of them for 
long: distances, in layers which are often over a foot in thickness. ‘l’he nephrite also occurs in the serpen- 
tine itself as small inclusions and knobs, which, however, are always near the granulite contact. It is to be 
remarked that the nephrite enclosed in the serpentine is always hght, while the others show darker colors. 

‘As the nephrite is approached, the granulite, which is composed essentially of quartz, orthoclase, and 
plagioclase, and a little mica, changes in composition in a remarkable way. ‘The feldspar is altered almost 
completely to compact epidote and zoisite, the quartz and mica disappear, and a green, finely fibrous horn- 
blende appears as a new component. Under the microscope the last appears perfectly colorless, much 
frayed, and shows between crossed nicols a structure analogous to that of nephrite. . . . As the junction is 
approached the hornblende predominates more and more, until the last zone of the rock is such an intimate 
mixture of hornblende and epidote that the two cannot be distinguished by the naked eye. ‘The microscope 
shows that pyroxene also enters as a new component. 

* Both hornblende and pyroxene in this rock are still very fresh with spindle-shaped outlines, but can 
be discriminated with difficulty, since cleavage is seldom to be seen. A transition of the pyroxene to 
nephrite through the setting up of a fibrous structure (uralitization) IS unmistakable in many places. 

“The more the zoisite disappears the finer-grained becomes the rock, until finally it is seen to be com- 


posed of small, flattened, nearly round grains, which do not admit of sure deter- 
Silica, SiO, . 
Magnesia, MeO 
seem to be the latter, at least judging from the change into nephrite, which is | Lime, CaO . 


mination as either amphibole or pyroxene. In general, however, they would 


constantly observed, and which can only take place with pyroxene. This neph- Herric-oxide, He 


Manganous oxide, MnO 
Alumina, A1,O, 
It will be seen from this that this pyroxene-amphibole rock does not differ | Water, H.O 


rite is composed of short, thick, interwoven bundles of fibres.” An analysis eave: 





materially from nephrite in chemical composition. 
‘Cf, on this point, Hintze, Schlesische Zeitung, Breslau, June 21, * Lhese gabbros of Traube are the zobtenites of J. Roth —7. e., rocks 
1899. with the mineralogi ical 2 five 
= + mineralogical and chemical characters of true eruptive eab- 
al raube, Leopoldina, L884, AA, Nos. 7, 8. : ‘i 


bros hut metamor ; aa Ue my ry 
ss ee é) . ee ros, but lamorphic in origin, They are probably metamorphosed 
Traube, Neu. Jahrb., Beil. Band., 1885, ITI, 412-497. eruptive geabbros. : - 
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PECULIARITIES OF THE JORDANSMUHL NEPHRITES rai 


“(yreen nephrite proper usually comes next to the above-described rock. Sometimes the pyroxene-amphi- 
bole rock alternates with layers of compact zoisite, but again this appears to be lacking: entirely, especially 
when the nephrite (which borders the granulite) is coarse-fibred.” 

The microscopic characters of thin sections of the nephrite are given by the author in great detail, many 
of them being shown to resemble the nephrites of New Caledonia, though there is considerable variety. 

‘“Arzruni’ has reached the conclusion, based on the results of his examination of nearly all the different 
nephrites known thus far, that the nephrites are partly of primary origin and partly due to the uralitization 
of pyroxene. ‘he former are called primary nephrites, the latter pyroxene-nephrites. The dark-green 
nephrite of Jordansmithl described above appears to be derived from pyroxene. <A secondary origin would 
consequently have to be ascribed to the greater part of the hornblende. 

“'The far rarer light-colored nephrites occurring In serpentine differ in many respects from those Just 
described. ‘The Jordansmiuhl serpentine is derived exclusively from diallage. No traces of original olivine, 
which can be seen in other localities of the Zobten district, could be found here. The alteration of the 
diallage is generally far advanced, but remains of microscopic bastites are frequently to be observed. ‘The 
rock which surrounds the nephrite appears to be much fresher.” 

The characters of these nephrites are described in detail and the conclusion reached that ‘‘‘The nephrites 
which occur in serpentine differ from those which occur in connection with granulite not only in their 
structure, which is usually perfectly schistose, but also in their composition, since here primary amphibole 
plays a prominent role. Consequently this nephrite may be considered on the whole as primary nephrite 
proper, even though pyroxene may have contributed in part to its formation.” 

The author goes on to remark that the Jordansmiihl nephrites show peculiarities of structure and appear- 
ance which differentiate them from all other known nephrites, though on a former page he had noted them 
ocneral similarity to those of New Caledonia. 

“The original relations of the nephrite of Jordansmihl to the diallage rock, the mother rock of the ser- 
pentine, and the granulite, may perhaps be represented by the assumption of the former existence of a zone 
of pyroxene rock rich in finely fibrous amphibole between the diallage rock and the granulite, both of which 
at this point contained finely fibrous hornblendes. Furthermore, an analogous rock would have formed the 
inclusions and bands in the diallage rock, though here finely fibrous, nephritic amphibole surpassed the 
pyroxene in quantity.” 

In his final paragraph the author points out the great similarity obtaining in the conditions and character 
of the occurrences both at Jordansmiihl and at the K’un Lun quarries. 

In April, 1899, Mr. George F. Kunz visited this jade locality accompanied by Lieutenant Oscar von 
Krieesheim, on whose estate it is, and secured many good-sized specimens of nephrite, including one large 
block weighing 2140 kilogrammes, now in the Collection and numbered 154. 

He describes the finding-place as “a quarry forming a gap 400 feet long and 200 feet deep in what was 
originally a low hill probably 600 feet in length and 800 in width, with a central height of 70 to 30 feet 
above the floor of the quarry, which at its entrance is on a level with the surrounding plain. At the left on 
entering stood large columnar masses of a white and flesh-colored quartzite, rising to a height of twenty- 
five feet from the floor of the quarry, and varying from three to twenty feet in width, with a slight dip to 
the north. They had been left by the quarrymen when they removed the softer surrounding serpentine. 
About fifty feet to the southwest of these quartzite masses the floor of the quarry seemed to be some eight 
to ten feet higher than elsewhere. A blow of the hammer showed that this was a bed of nephrite that had 
been passed over by the workmen owing to the difficulty of quarrying it. Near the central point of the 
quarry a mass of serpentine and taleose schists and apparently altered nephrite was found in a vein of ser- 
pentine which had a dip of 55° to the north, the vein rounding at the edges and presenting a bow-like 
appearance. 

“The serpentine is overlain by a deposit of loess varying in depth from one foot to six feet, and in this 
was found a large piece of rich red syenite.” Mr. Kunz further adds that “it 1s interesting to note that the 
nephrite was found in a part of the quarry not far distant from the spot where are found the beautiful white 


‘Arzruni, Zeitschrift fiir Ethnologie, 1884, p. 300. 
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ae tT denemihl is famous, and immediately adjacent to the 

erossular garnets, of rare occurrence, 101 which Jordansmth ; oid a as wee er 
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masses of quartzite already mentioned, which may be a fused sandstone resembling im Character the red anc 


chocolate-colored rock found at Sioux Falls, Dakota, and a similar ornamental stone found in Norway and 


venerally sold as Norwegian porphyry. 
Among the rock and minerals collected in the quarry by Mr. Ikunz we 
altered magnesia-silicate rock, altered actinolite-schist, horn- 
y, Sint sein = 


re serpentine, granulite (quartz- 


zoisite rock), weisstein (quartz-zoisite rock) 


y, 


1: SS “vo nenhrite. actinolite with serpentine, Kaolin, hyalite or 
blende rock with white and green spots resembling nephrite, actinolite w ith | on as 


hornblende-zoisite rock, and loess. 


Professor Ernst Weinschenk of Munich has favored us with the following interesting and suggestive account 


of the occurrence of nephrite near Jordansmiibl, the result of a visit to the locality and studies made on the 
Spot: , , , 

“As is usually the case with this mineral, the nephrite of Jordansmiihl is found in a serpentine of peri- 
dotite origin. Remains of this original peridotite are rare, but the reticulated structure of the serpentine, 
which is often very beautiful, leaves no doubt as to its origin. In addition, all the other forms of structure 
of serpentine are found side by side near Jordansmihl, while, finally, the general presence of chromite also 
points to an original peridotite. The rock is also very rich in other accessory minerals, notably actinolite, 
clinozoisite, grossularite, chlorite, and a mineral resembling mica, all of them, however, probably of secondary 
oriein with the serpentine. These minerals occur partly in isolated, irregular beds, or are distributed equally 
throughout the rock, which also often contains patches of these accessory silicates, mostly of the actinolite, 
either in rather coarsely radiated aggregates, or, on the other hand, so compact of structure as to be desig- 
nated nephrite. Even in the purest specimens, as is probably invariably the case, there 1s a slight admixture 
of chlorite and of isolated particles of the other silicates. The concretions of the latter present an analo- 
f’ous appearance. 

“The form of the occurrence of all these silicates in the serpentine varies greatly. First of all, there inter- 
venes between them and the serpentine a thin layer of a mineral resembling aplite, which, on the side 
nearest the serpentine, becomes considerably modified, growing especially rich in clinozoisite. ‘Lhe silicates 
form, further, roundish masses, generally of small size, in the serpentine itself, and finally occur as hghter 
veins and beds in the dark serpentine. But it is nearly always found that they are not in direct contact 
with the serpentine itself, a rather soft substance which under the microscope is found to be rich in chlorite, 
intruding and forming: the transition to the normal serpentine. 

‘'The occurrences at Jordansmihl have many points of resemblance to the serpentines of the most widely 
separated localities, but 1t must be observed that the formation of nephrite, which is here of comparatively 
frequent occurrence and has made the region famous, is elsewhere of minor importance. However, a com- 
parison with other structures of the kind will lead to important conclusions regarding the origin of nephrite 
and of the minerals that occur with it. 

“The peridotites, which nearly always contain a small amount of pyroxene, are distinguished by uncom- 
monly numerous aggregates of that mineral, forming larger or smaller spots or knobs, occurrences which 
indicate that in the fluid mass of which the peridotite was formed there originated, through chemical action, 
cracks in which the pyroxene gathered. 

“In other localities such separations within the peridotite, which is otherwise free of feldspar, contain a 
high percentage of plagioclase, while the composition of the spots is that of eabbro free from feldspar. 
When the peridotite changes to serpentine, these spots are partly preserved in their entirety (we know of 
many such occurrences in a fresh state in numerous serpentine formations), or they are subjected to radical 
changes, in which, according to their original difference in composition from the mass, the results of these 
changes remain distinct from it. In this case the pyroxene usually turns into ageregates of hornblende, 


‘uralite’; the feldspar, into compact masses of different kinds of alumina-lime aitientes, which we call 
‘saussurite.” According to the nature of the original Composition, one or the other of these two eroups of 
minerals predominates. With all this, the structure is either retained or completely destroyed: pai in thin 
sections of even the purest nephrite of this origin, its pseudomorphie nature can nearly ae be clearly 
discerned, , : : 


CHARACTERISTICS OF REICHENSTEIN NEPHRITE 179 


“Similar changes in composition are found in the edge-zones of staffs of serpentine, the aggregation of 


actinolite in the edge-zones of the serpentines of the central Alps being notably characteristic. But there 
the aggregates are usually rather coarse in structure, whereas near Jordansmiihl nephrite takes their place. 
Finally, the Alpine serpentines also usually have veins in which the same silicates have been formed. But 
these veins are of more recent date than the serpentinization of the peridotite, and are probably ascribable 
to the influence of thermal waters. They are distinguished chiefly by the fact that from both their walls 
outward the serpentine has been metamorphosed into a very compact ageree'ate of those minerals which 
in coarser form fill the veins. Here, too, one can often find traces of the original composition of the min- 
eral in the compact parts of the thin section. ‘This can practically never be done in the central group of 
occurrence. 

“Near Jordansmuhl are found together the three different processes which can lead to the formation of 
nephrite—(1) separations within the original peridotite, which later on becomes uralitic; (2) chemical 
modifications of the mineral at the zones of contact, partly based upon the original composition of the rock, 
and partly produced only by solutions active in the formation of serpentine; and (3) totally new formations, 
which gradually influence the surrounding rock. It is this that gives additional interest to the Jordansmiihl 


occurrence of nephrite.” 


Reichenstein 


In 1887 ‘Traube announced the discovery by himself of another locality of nephrite i situ, at Reichenstein 
in Silesia. In his paper’ he gives the following: details: 

‘“'The arsenical ores of this locality are found, not only in serpentine and serpentine-bearing limestone, 
but also in strata which consist essentially of diopside, but which carry also tremolite and chlorite. ‘The 
orayish-ereen to greenish-white diopside is often very coarse and broad-fibred, the irregular crystals of which 
are not infrequently ten centimetres long, showing good prismatic cleavage and parting: parallel to the base. 
It also forms fine-grained to compact masses, whose mineralogical composition can scarcely be made out 
with the naked eye. In its prismatic development the diopside frequently shows alteration to coarse-fibred, 
heht-green tremolite. The frequency of this transformation of the diopside into fibrous hornblende had 
already led me to believe that nephrite must occur here. but of all the specimens which were examined 
for this purpose, of which the Mineralogical Museum at Breslau possesses a large number, a few indeed 
appeared nephritic, in consequence of a finely fibrous structure, but none of them showed that finely felted 
structure under the microscope which is so characteristic of nephrite, and to which it owes its toughness. 

“During a visit to Reichenstein last year I took out of the material hauled up at the Fiirstenstolle (Prince's 
Mine) a large specimen which showed clearly the characters of nephrite in all respects. ‘This was confirmed 
by Arzruni of Aachen, to whom I sent a piece for examination. 

“This Reichenstein nephrite, which forms a layer about seven centimetres thick in the diopside rock, 
shows a bright grayish-green color, resembling that of the southern Siberian localities, in places with a red- 
dish tinge, a very imperfect foliation, and the characteristic splintery, dusty-looking fracture on freshly 
broken surfaces. In general, the nephrite is perfectly compact and fibrous only in a few places, while at the 
borders, where it was originally in contact with the surrounding: rock, 1t shows the beginnings of serpen- 
tinization. It contains only very little arsenical pyrites, and in places is quite free from this.” 

This identification as nephrite was fully confirmed by the microscopic and chemical examination, ‘he 
author ends his note with the significant remark: “ Although the Reichenstein nephrite has never been 
worked, yet the new find, which has been made at a much-visited locality, and one which has been often 
investigated mineralogically and geologically, shows how easily it may be overlooked, and also indicates the 
probability that it occurs in situ at a greater or less distance from the localities where it 1s met with in a 
worked state.” This nephrite is represented in the Collection by Nos. 144, a piece of a pale-green color, and 
147, of a darker ereen and thickly sprinkled with crystals of arsenopyrite. 

Apart from these two localities nephrite has never been found in situ in Kurope, though it 1s very prob- 


'H. Traube, Neues Jahrbuch, 1887, LI, 275-278. 
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able that it will eventually be discovered among the metamorphic regions. Of boulders of nephrite the 


following: may be mentioned: | 
; : ; ° r 4 a> ‘T va , Pp “ (4 ® if J , , ; ‘ : e ‘iy 

The discovery of a block of nephrite in the sands of Potsdam was reported by Prince Galitzin as far back 
as 1794. This was investigated by Fischer! and by Arzrunl” and shown to be green nephrite. 
1815. of a smooth polished block of stone, which was found in the 


A second 


find was that described by Breithaupt® in ae : 
peat-bog of Schwemsal, near Diiben in Prussian Saxony. This was shown by sacar Ye UEne eee) 
and was subsequently investigated by Von Fellenberg,’ Fischer,’ and Arzruni.’ A piece of 1t 1s IOS EAP of 
the Collection. A third early find is that of the Leipzig specimen, found in a peat-hole near Leipzig, and 
first mentioned and analyzed by Rammelsberg’ in 1844. This was also briefly described by Fischer® and 
Arzruni.” | 

[t was sugeested by Fischer” and others that these specimens had been brought by early man from Siberia 
or fMcuvatealand accidentally lost. The necessity for this hypothesis has been done away with by the dis- 
coveries of Traube already noticed, and it was vigorously opposed by Credner™ on geological grounds. He 
points out that: 

1. The three localities lie in the region of the North German diluvium. 

2. The three specimens were all taken from glacial deposits. 

3. The three localities lie in a zone which corresponds exactly with the direction of transportation of 
olacial material from Sweden through the North German Plain toward the elevated part of Saxony. 

He areues that: “On the basis of all investigations in North German glacial deposits, 1t would be accepted 
without question for any other stone so found, that it was erratic and had originated in Sweden and had 
been transported to Germany by the ice. This is disputed in the case of nephrite on the grounds that: (1) 
no occurrence of nephrite is known in Sweden; (2) on account of the great petrographical resemblance between 
the German blocks and the nephrite of Siberia. These facts cannot be denied, but they lack force. The 
oeological knowledge of Sweden is so incomplete that it is impossible to determine the exact place of origin 
of many of the boulders found in the North German diluvium, and yet no geologist hesitates to attribute 
them to Sweden. ‘The petrographic argument is likewise of little value.” Credner also points out that 
Sweden offers the same geological conditions which are associated with the occurrence of nephrite elsewhere : 
namely, the presence of gneiss and hornblende schists. 

Additional specimens of nephrite occurring as boulders have been found in Styria, Austria. With the 
doubtful exception of one from the valley of the Sann, these all come from the valley of the Mur River, on 
which the town of Gratz is situated. 

he first of these is said to have been found in 1880 at the Sann bridge, one hour’s journey from the vyil- 
lave of St. Peter.~ It is a light leek-ereen, and resembles the Kawakawa of New Zealand. Five other boul- 
ders or pebbles have been found at Gratz, either in the bed of the Mur, or in rubble derived from this within 
the town limits.” ‘These resemble very closely that from the Sann River,—so much so that there is scarcely 
a doubt that this also comes from the valley of the Mur, as Berwerth suggests. Berwerth also remarks: 
“since it has been demonstrated that nephrite boulders of a particular type occur in the Mur River region, 
we may confidently expect the discovery there of nephrite in situ. The mineral will be found probably in 
very thin layers or flat pieces in the mountains of metamorphic schists.” 

Down to the present time no true jadeite has been discovered in siti in Kurope. Penfield has described 
a massive jadeite-like mineral from St. Marcel in Piedmont, which apparently occurs in situ. It is deseribed 
as “an interwoven aggregate of prismatic crystals, resembling in structure a rather coarse jadeite. The 
material is very tough, and the color a sort of ash-eray.” The specific eravity varied from 3.257 to 3.382, 


: a ‘ Tac page " ya" : a 46 atac ) rmRa nt 4+¢hsa ° ’ , 
ind the analysis resembled those of other jadeites. Boulders of this had been previously found at the loeal- 


Hischer, Jadeit und Nephrit, pp. 2, 156, 157, Zeitschrift fur Krystallographie, 1885, p. 540. 


" Fischer. Neues Jahrbueh, 1881. I. 196 ff. 
‘Credner. Neues Jahrbuch, 1884. IT. 235. ref. 
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Arzruni, Acitschrift fiir Krystallographie, 1885, p. 540. 
Breithaupt, Handbuch Vor 7. A, S. Hoffmann. LS15. II. 24. 
‘Von Fellenberg, Verh. d. Schweiz. Ges. in Solothurn, Aug.. 1869. 


‘Fischer, op. cit., p. 253. 


— 


“ Meyer, Abhand. Naturw. Ges. Isis in Dresden, 1883, p. 77. 

“Meyer, Mitth. Anthrop. Ges. (Wien. 1885), XLII, 216; Berwerth, 
Ann. Hofmus. (Wien. Isss), III, 79: Berwerth, Ann. Hofmus. (Wien. 
1899), X TIT, 115: Meyer, Das Globus, Mav 6. 1899. LX XV. 

; Penfield, Amer. Jour. Sei. (4). LS9S. XLVI, 29] 


“Arzrun, Zeitschrift fiir Krystallographie, 1885, p. 540. 
'Kammelsberg, Pogge. Ann., 1844. LXIT. 148. 
* HK ischer, op. cit., p. 217. 
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LOCALITIES OF JADE IN NORTH AMERICA IS] 


ity, and were analyzed by Damour,* who also analyzed a jadeite? forming a small vein in quartzite at St. 
Marcel. It is of interest to note that glaucophane-schists are found in this region, recalling the similar 
occurrence at ‘Tammaw in Burma. Another specimen is described by Damour? as having come from Monte 
Viso in Piedmont. ‘here has been much discussion about this piece, but there seems to be no reason for 
doubting that it is a true jJadeite and comes from this region. Meyer* reports the finding of two boulders 
of jadeite on the shores of Lake Neuenburg, canton of Freiburg, Switzerland. They are green and resemble 
the material of some of the Swiss stone implements. A pebble found by Damour’ at Ouchy, near Lausanne, 


on the shore of Lake Geneva, 1s also undoubtedly true jadeite. 


NORTH AMERICA 


Dr. G. P. Mrrrint, of the United States National Museum, has written a paper on the occurrence of jade 


in America for Mr. Bishop, which has been used in the following: pages. 


* Various aboriginal objects, principally hammers, cutting implements, and small ornaments, made of nephrite 
and jadeite from the western coast of America, have been known to archeologists for many years, but it is 
only recently that the exact source from which any of the material was derived has been discovered. 

‘*'I’'he late Professor 8S. I’. Baird, who took a great interest in the source of these materials, ureed Lieu- 
tenant G. M. Stoney, who in 1884 was preparing to explore the Kowak River of Alaska, to make a special 
effort to ascertain whence this material comes, and to obtain specimens.” 

Lieutenant Stoney discovered the locality, the so-called Jade Mountain, about 150 miles above the mouth 
of the howak River, in latitude 67° Od north and longitude 158° 15 west. The mountain is described by 
Stoney as being bright green in color and from 1000 to 1500 feet high. 

The material brought back by Stoney in 1884 was shown by Merrill” to be serpentine, but on his second 
visit he secured true nephrite. Stoney, unfortunately, does not describe the geology of the occurrence, but 
merely speaks of the occurrence of shale and serpentine along with the jade, and states that the latter 
crops out on the surface. 

This locality is probably identical with that spoken of by E. W. Nelson‘ as the source of the material of 
the jade implements in use by the Innuits of Kotzebue Sound, and which they all declared came from a steep 
hill ascending from one of the rivers. Nelson also mentions jade celts in use among: the Indians of the 
Yukon about Nulato, the rough material of which they claim is found upon the side of a mountain about 
twenty-five miles from Nulato. He also states, on the authority of the natives, that jade occurs in the 
mountains on the western part of the Kayviak Peninsula near Bering Strait. There are also indications that 
it is found near Bristol Bay. Nelson speaks of a few Jade fragments being’ seen by him on the Siberian 
shore of Bering: Strait, but was informed that they came trom the American side. 

Specimens of the jade brought back by Stoney, as well as numerous implements from Alaska, have been 
examined by Clarke and Merrill® and shown to be true nephrite, closely resembling: that of Siberia, New 
Zealand, and some of the lake-dwelling’s in Switzerland. 

In this connection it must be mentioned that the Collection contains a large pebble of nephrite (No. 157) 


from Sulphur Creek, a tributary of Indian River, about forty miles from Dawson. 


British Colinnbia 


In 1887 Dr. G. M. Dawson” announced the finding: at Lytton and Yale, on the lower part of the Fraser River, 


in British Columbia, of two partially worked nephrite boulders of such a nature as to show that they had 


' Damour. Bull. Soe. Min. France, 1881, LV, 161. "Merrill, Science, March 15, 1885. 
‘Damour, Comptes Rendus, 1881, XCLI, 15158. ‘EK. W. Nelson, Letter to Professor Baird, Proce. U. 8. Nat. Museum, 
Damour, Comptes Rendus, 1881, XC, 13812. 1883. V1. 426. 


‘Meyer, Antiqua. Ziirich, 1884; ef. Neu. Jahrb., 1885, I1, 6. *Clarke and Merrill, Proce. U. S. Nat. Museum, 1888, p. 115. 
>Damour. Bull. Soe. Min. France, 1881, LV, 161. *Canadian Record of Science, 1886-87, LI, 564. 
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132 OCCURRENCE OF JADE IN NEW ZKALAND 
been derived from the immediate banks of the river, where they had been doubtless deposited by the river 
. - > - . a. ; 1 . , : . F : . 
itself, This material was studied by Professor B. J. Harrington and shown to be a true 
A number of jade celts from graves near Lytton have lately been 


nephrite, and 


partially identical with that of Alaska. p 
examined by Professor J. F. Kemp? and shown to be nephrite. Outcrops of this are said to occur “in a 


creck tributary to the Fraser River some miles above Lytton.” | | 

Boulders of nephrite have also been found by Dr. Dawson? and Mr. Ogilvie on the upper Lewes sere 
near the Alaskan boundary. Dr. Dawson says: “Though not actually observed in place, the material 1s 
evidently derived from the altered (metamorphosed) volcanic rocks, probably of paleeozoic age, which are 
abundant in the district.” It is also reported that nephrite has been found in Miles Canon and at the 


Kwikpak mouth of the Yukon.’ 


NEW ZHALAND 


THe first notice of the occurrence of jade in New Zealand is in 1774.° when Hawksworth speaks of the 
natives using for axes and planes a “green, talc-like stone, which is not only hard but also tough.” 

The next author to mention it is J. R. Foster,® who says that, according to the unanimous testimony of 
the natives, it occurs “beyond the inner part of Charlotte Sound, towards the south-west.” He also states 
that he found the rock at the small island of Motuaro, in “dykes,” some two inches thick, partly vertical 
and partly oblique, in a mountain of gray talcose rock. 

The occurrence of nephrite, which the natives call pounamu, in New Zealand, is described rather meagrely 
by Von Hochstetter,’ from whose paper the following extracts are taken : 

“All New Zealand nephrite comes from the west coast of South Island, where it is found partly m situ, but 
mostly in the form of boulders and rolled masses in river beds and on the sea-shore. No nephrite is found 
on the east side of the South Island, or on the North Island. The South is called Te Wahi Pounamu: 2. e., 
Jadeland, or the region of jade.° 

‘ But little is known thus far regarding the occurrence of the mineral in situ. The information given by 
the natives and others indicates that there are three principal places where pounamu is found. 

‘The first is situated on the Arahaura or Brunner River, about fifteen miles from its mouth. ‘The natives 
say that the nephrite projects from the river bed, several feet thick, in the form of an overturned canoe, 
standing upright. They therefore call the locality Te Whaka (The Canoe). The rock is said to be so hard 
and compact that they cannot break it, but must content themselves with pieces which they find in the river 
and on the sea-shore. ‘The natives describe the country-rock as a green schist, probably talcose or chlorite 
schist or serpentine. 

“A second locality hes south of Mount Cook in the neighborhood of Jackson’s Bay, or on Milford Sound. 

‘Dr. Hector, the geologist of the Province of Otago, who investigated Milford Sound during: an expedition 
to the west coast, says in his report” regarding the occurrence at Milford Sound: ‘We anchored for a short 
time in Anita Bay (by Milford Sound), for the purpose of examining the shore whence the Maoris obtain 
jade or greenstone for their ornaments and weapons. ‘This rock is found among the beach pebbles in rolled 
pieces, together with pieces of hornblende-gneiss and felsite. Although I found many boulders of jade, ] 
could not discover the original place whence they were derived. But a thick dyke of felsite crops out back 
of the shore, in contact with green hornblende-rock and serpentine, and since the felsite near the corner of 
the dyke contains green grains with the characters of this mineral, it is probable that the jade has been 
formed in nodules and irregular masses along the contact.’ 

“A third locality is said to be Lake Pounamu, in Otago Province, which is identical with that elven on 
the maps as Lake Wakatip. 

“Harrington, Trans. Roy. Soe. Canada, 1890, Sec. ILI, p. 61. ‘Von Hochstetter here refers to the island usually designated “the 

Kemp, Mem. Acad, Mus. Nat. Hist., 1899, IT, Anthrop, I, 132-133. Middle Island” : 

‘Dawson, Science, 1888, XI, 186. 

‘Dana, System of Mineralogy, 1899, p. 397. 

Cf. Fischer, op. cit., p. 134. 


ai BP oe lischer, O}). elt.. )). ata 
‘Von Hochstetter, Sitzber. Akad. Wiss. (Wien, 1864). X LIX. 466-480. 


- the South [sland proper is Stewart Island.— Eprror. 
" Geological Expedition to the West Coast of Otago, Provincial 
Government Gazette. 1863. p. 460, a. 
"Chapman (Trans. N. Z. Inst., 1891. XXIV. 9295) says of Hector’s 
search: ** He failed to find the dyke, which was my experience thirteen 
years later, but J am now informed that it is higher up the shore.” 
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WORKED OBJECTS AND UNCERTAIN LOCALITIES 183 


“Some pebbles and boulders of nephrite are found along the whole west coast from Cape Foulwind on the 


north as far as beyond Milford Sound to the south. I myself found a small knobby, unrolled piece, three 


inches in diameter, among the pebbles on the shore of Current Basin, north of Nelson, where a thick bed of 


serpentine (the serpentine of Dun Mountain) occurs, accompanied by various schists; 7. e., in the same geo- 
logical conditions as those described by Dr. Hector at Milford Sound, where also serpentine occurs in the 
vicinity.” 

Von Haast* says: ‘“Nephrite is also found in the gneiss-granite formation on the west coast in Greenstone 
Creek, the Arahaura, and some other localities. I have never observed it in situ, but the Canterbury Museum 
possesses a specimen of nephrite to which a small portion of the bed-rock, chlorite schist, is still attached.” 

Of the Milford Sound locality Ulrich’ says: “It is a narrow boulder bank at the foot of a mountain, over- 
grown with crowded shrubs, and which is accessible only to the Maoris. The massive rock seems to be a 


syenite, and nephrite probably occurs in small veins or pockets high up on the slope.” 


NEW CALEDONIA 


Axks from New Caledonia have been known for a long time. They are green in color, and are apparently 
of nephrite. ‘T’his occurs in situ on the west coast of the Island of Uen, off the southeastern point of New 
Caledonia, and probably elsewhere.’ ‘The occurrence has been described by Garnier.’ 

‘The euphotides (gabbros) of the Koutoure Bay region differ in appearance. They pass into diorites with 
large feldspar and hornblende crystals. ‘Toward Nogouneto one finds rocks of a beautiful green, translucent 
at the edges, with a somewhat greasy lustre and a splintery fracture, but still retaining, notwithstanding: this 
changed appearance, the greenish, foliated aspect of the euphotide in some parts of its beds. It is easily 
seen that the beds of these different rocks are unconformable. 

‘“'These new beds are only slightly homogeneous In composition. Certain parts, compact and green, are 
of about the hardness of glass; others, on the contrary, are very soft. ‘hei structure is schistose, with 
very thin undulating white or green scales, like serpentine. ‘This rock occurs here in conjunction with ser- 
pentine schists, veins of impure quartz, and compact feldspar. ‘This fine white stone, with green veins, 
easily fusible before the blowpipe, has many of the characters of hatchet jade.” 

The varieties distinguished by the natives are very numerous, and are only true nephrite in part, some 
being undoubtedly serpentine. ‘They have been described at some length by Von Hochstetter? and Rey. 
J. W. Stack.°® 


WORKED OBJECTS AND UNCERTAIN LOCALITIES 


Ir would be out of place here to give a list of all the localities where worked objects of jade have been found. 
The catalogue of the Collection is sufficient evidence of thei number and variety, and gives a practically 
complete list. An attempt will be made to indicate only those cases which may have a bearing on the main 
subject of this paper, viz., the geological occurrence of jade. 

Apart from China, a large number of jade objects have been found in Asia. ‘The most noteworthy is the 
huge monolith of dark-green nephrite which is placed on the tomb of Timur in the Gur-lmir mosque at 
Samarkand, and represented in the Collection by the fragment numbered 77, ‘he provenance of the mate- 
rial is as yet unknown. Schoetensack’ describes a dark-green nephrite disc from Manas, on the north slope 
of the T’ian Shan range, and remarks on its resemblance to the nephrite of the Samarkand block. A good- 
sized boulder, with traces of lacquer and gilding, is in the Collection (No. 78). It 1s said to have come 
from Manas or Barkul, and was obtained by Dr. 8. W. Bushell in Peking. 


Tibet is said also to be a locality for jade, though there is some doubt on this point. It is very probable 


‘Von Haast, Geology of the Provinces of Canterbury and West- ‘Quoted in Meyer, op. cit., p. 06. 

land (Christchurch, 1879), p. 255. "Von Hochstetter, op. cit., pp. 409-470. 
*Cf. Fischer, Mitth. Anthr. Ges. (Wien, 1879), VIII, 166. "Cf. Chapman, Trans. N. Z. Institute, 1891, XXIV, 513. 
‘Cf. Meyer, Jadeit und Nephrit Objecte, Part ITI, pp. 53 ff. Schoetensack, Inaug. Diss. Freiburg (Berlin, 1885), p. 2. 
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184 MANY NEPHRITE AN D JADEITE Ob JECTS FOUND IN EKUROPE 
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that by “Tibet” is meant Little ‘Tibet, or Baltistan, which lies northwest of Cashmere and southwest of, and 

i 7 | .— , , eet jae Ra! Pe Mha laraa 17,0: sf the hlocks said to hav , Ee) 
not far from, Khotan, near the Ika ‘akorum Mountains. ‘The large size of the blocks s ave be 
l-known travellers would seem to exclude Tibet proper. 


brought from Tibet by certain we 
come from Tibet, and showed that 10 closely resembled 


Sehoetensack examined a specimen said to have 


Fischer,! Cohen,” and Bauer? also describe jadeites from this region, and there 


typical Burmese material. 
are several specimens in the Collection. 


Tammaw in Burma, showing also the same cataclastic structure. 
The bearing of this on the question of the origin 


Its most striking feature is the presence 


of nephelite, a small amount of albite being: also visible. 
of jadeite has already been discussed in this work by Professor Pirsson. 

At Schliemann’s excavations at the site of Troy in Asia Minor, a number of hatchets, both of nephrite and 
A hatchet and a cylinder from Mesopotamia have also been reported, as well as a 


jadeite, were found. 
A small number of worked jade objects have also come from 


jadeite hatchet from Sardis in Asia Minor. 


Japan, but probably in the course of commerce from China, as we have the explicit statement of Mr. Wada, 


formerly professor of mineralogy at the University of Tokio and ex-director-general oT the Geological 
Survey of Japan, that jade is not found in that country. 

In Europe very many objects have been found both of nephrite and jadeite. Implements of nephrite have 
been found in abundance in the ancient lake-villages of Switzerland, as for instance at Lakes Constance, 
Ziirich, Neuchatel, and Pfiffikon. These are usually of a dark leek-green c lor and foliated structure. Very 
few nephrite implements have been found north of Switzerland. A few have been found in Belgium, and a 
few in Germany. Three have been reported from France, some from Italy (chiefly Calabria), and one or 
two from Greece. It is seen, therefore, that the nephrite objects of Kurope are almost exclusively confined 
to the Swiss localities. 

Objects of jadeite are much more widely distributed, and may be broadly divided into the large flat celts 
of northwestern Germany, France (especially Morbihan), and Belgium, and the small pol ished celts of west- 
ern Switzerland, Italy, and the Rhine Valley of southern Germany. In the lake-villages, on the contrary, 
jadeite implements are comparatively rare. 8. Franchi” reports objects of neolithic station of Alba, dis- 
covered by G. B. Traverso in 1892. Some were rough pieces and pebbles, others partly worked, others still 
fraements of axes, celts, ete., of good workmanship. Of these two are of lherzolite, one of tale-schist, others 
of eclogite, and others of a jadeite rock, from light to dark green. ‘These are composed of a greenish pyroxene 
which seems to be jadeite, with garnet and glaucophane; the darker ones carry chloromelanite. Jadeitic 
rocks occur with eclogite in the basins of the Po and of the Vavita, “along with glaucophane-schists, both im 
situ and as blocks.” Chloromelanite occurs at Mocchio, Val di Susa. It is light grass-green, compact and 
fibrous, with silky lustre. Specific gravity, 3.33. Fuses easily before the blowpipe. Under the microscope, 


composed of a bluish-green monoclinic pyroxene, with extinction angle of 35° to 39°, pleochroic, partly ura- 


litized. The pyroxenes are not more than 0.1 millimetre long. As accessory minerals occur garnet, a little 


ilmenite, rutile, and pyrite. Jadeite from lakes of Prato Fiorito. Light emerald-green, fine-grained struc- 


ture. Hardness, 6—7; specific gravity, 3.34. uses easily before the blowpipe, coloring flames yellow. 
Under the microscope, colorless granular structure, elements not fibrous. 

In America, as has been already said, the only localities for nephrite are Alaska and British Columbia. It 
may be added that Meyer’ mentions the finding of a piece of rough jadeite in Louisiana, though, from the 
known geological features of this State, it must have been brought from a distance. | 

It is not known to me whether any nephrite or jadeite objects have been found in the western parts of the 
United States, though it may be mentioned here that some of the conditions in California would seem to be 
favorable for the discovery of jadeite there. 

In Mexico, soon after its discovery, the Spaniards became acquainted with a hard oreen stone highly 
valued by the natives and called by them chalchihwitl. Although a number of different substances were 
probably embraced under this head, yet the large number of objects of jade which have been found in Mexico 

Fischer, Jadert und Nephrit, p. 285. ‘Sopra alcuni giacimenti di roccie giadoitiche neile Alpi Occidental 


*Cohen, Neues Jahrb. fiir Min., 188 7 mt , 
2p SE AD Le Oy : (1. e nell’ Appennino Ligure, Bulletino R. Comitato Geologico d'Italia, 
Bauer, Neues Jahrb. fiir Min., ] SYb, 1, Ce, 1900. XXX] 119 Lt OL1CO ¢ ' 


* Meyer, Das Ausland, June 4, 1883. 
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CONCLUSIONS AS TO DISTRIBUTION OF JADE 185 


proves that the ancient inhabitants were acquainted with this material. These objects have been examined 
by a number of authorities," and are in general of jadeite, though a few seem to be of nephrite. Most of 
them come from the state of Oaxaca. 

Central America also furnishes jadeite which closely resembles that of Mexico. Specimens investigated 
by Clarke and Merrill* come from Costa Rica, Nicaragua, and Guatemala. ‘Those from Costa Rica are not 
only the most numerous, but also the finest. 

Pebbles of a green, opaque, jade-like stone, capable of a very fine polish, are said to be found on the beach 
at Port Royal, Jamaica.’ These are said to be the same stone out of which the Indians made their hatchets. 

Several celts and an idol are reported by Fischer and Meyer as coming from various islands of the West 
Indies, but their real provenance seems to be uncertain. 

Krom South America celts and other objects have been described by Fischer and Meyer. They come 
from a few localities in Colombia, Venezuela, and Brazil, and are all of nephrite. A green stone, called 
Amazon-stone, is mentioned by several writers, as far back as Buffon and Humboldt, as coming from Guiana 
and Brazil, but its nature is uncertain. An olive-green jade is also stated to have been found on the sea- 
coast of Peru by La Condamine.* <A stone axe brought by Humboldt from Peru was thought by Fischer? to 
be probably jadeite. 

Krom New Guinea (Papua) a number of axes of jadeite and chloromelanite have been described. Whether 
the raw material is derived from that island or not is not known. It is of interest to note, however, that 
chlorite-schists have been noticed at Humboldt Bay,’ so that it seems possible that they are of native origin. 

Implements and ornaments of jade have been reported from Java, Otaheite, the Marquesas, New Hebrides, 
and elsewhere in the Pacific, but of their occurrence and real provenance practically nothing is known. ‘The 


same is true of the few objects reported from various parts of Africa. 


GENERAL DISCUSSION 
Distribution of Jude 


From the facts regarding the occurrence of jade set forth in the preceding pages we may draw the following 
conclusions as to its distribution : 

In the first place, it is evident that neither nephrite nor jadeite is of common occurrence. ‘This is espe- 
cially true of jadeite. So far as known at present, nephrite occurs in situ only in the K’un Lun Mountains, 
Central Siberia, Silesia, Alaska, New Zealand, and New Caledonia, and perhaps India; while localities, indi- 
cated by boulders and worked objects found, probably remain to be discovered 1n Sweden and elsewhere in 
Kurope, as well as in China, the T’ian Shan Mountains, and other points in Asia. Jadeite has so far been 
found in situ in Burma only, though possibly also in India and Little Tibet, and jadeite-like rocks occur in 
Piedmont, while worked objects point to localities in Mexico and Central America, New Guinea, and Kurope. 
It is decidedly unfortunate that all of these known localities, with the exception of Silesia, are In regions 
difficult of access, and in which the geological conditions are comparatively little known. 

A second conclusion is that nephrite and jadeite are, as a rule, found to occur independently of each other 
in separate localities. It is true that there are exceptions. Some of the sections examined by Iddings and 
already described in this volume, as well as the chemical analyses, show the presence of both minerals in 
the same specimen. Schoetensack’ describes specimens, brought from ‘Turkistan by Von Schlagintweit, 
which consist partly of jadeite and partly of nephrite; Bauer® speaks of “jadeite embedded with nephrite in 


the erystalline schists of Turkistan”; and other instances might be given. 


1Damour, Comptes Rendus, 1881, XCII, 13812; Meyer, Jadeit und * Fischer, op. cit., p. 166. 

Nephrit Objecte; Clarke and Merrill, Proc.U. 8. Nat. Mus., 1888, p. 121; *Meyer, Jadeit und Nephrit Objecte, pp. ol ff. 

Arzruni, Zeit. fiir Kryst., 1885, p. 540. 7 Schoetensack, op. cit., p. 6. 
? Clarke and Merrill, op. eit., p. 124. ‘Bauer, op. cit., p. 104. He refers possibly to Schoetensack’s obser- 
* Natural History of Jamaica, by Sir Hans Sloane, 1820. vations. 


‘Buffon, Hist. Nat. des Min., 1798, IV, 17. 
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' : Deanne a + aafoarmine the basis of Iddine's’s theory that nephrite is sometimes derived 
These facts are of great interest as forming the basis of Idding's’s theory thé | 
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from jadeite by secondary metamorphic processes of uralitization and chemical replacement. but the general 


statement remains true that at certain localities nephrite predominates to the total, or almost total, exclu- 


sion of jadeite, while elsewhere exactly the reverse holds good, jadeite being found alone or with only very 
subordinate amounts of nephrite. 


| ey ae Pe ae ane z ite. jadeite 1s of very rare occurrence, 
The third conclusion to be drawn is, that, as compared with nephrite, jadeite 1s of very ré 


Sah fg 2a 3 PE ‘oct from an artistic : archeeolomical standpoint, is closely 
that is, in situ. This is not only of great interest from an al tistic and archzeological standpoint, but is closely 


connected. as we shall see, with the question of the origin of the two minerals. 


Geological Conditions of Occurrence 


Though the occurrences of jade are few and not yet, In Most cases, satisfactorily investigated, yet we are 
not left in much doubt as to the general character of the geological conditions. The testimony of the obser- 
vations, both in the field and with the microscope, is unanimously in favor of the view that both nephrite 
and jadeite belong to the series of crystalline schists. ‘That is, they owe their present characters to changes 
induced in the original rock bodies through pressure, heat, etc., consequent on crustal movements, these 
changes being known collectively as metamorphic. ‘This is a fact universally recognized by petrographers, 
as is shown by the position assigned them in all the petrographic works dealing with the subject. 

For the petrographic details which lead us to this conclusion the reader must be referred to the papers of 
[ddings and Pirsson in this volume, to those of Arzruni, Bauer, 'Traube, Clarke and Merrill, and others cited 
in the preceding pages, and to standard works on rocks, such as those of Zirkel and Rosenbusch. 

The geological evidence is set forth in the preceding pages, but it may be of use to summarize and make 
a few remarks on the various occurrences. 

As regards the 'Tammaw (Burma) occurrence, Noetling is in some doubt as to its character. Bauer's eyi- 
dence, however, is sufficient to remove these doubts, which are largely due to the difficulties of observation 
in that region, and to assure us that the rock belongs to a metamorphic complex, and occurs in connection 
with serpentine of a metamorphic character. Attention must again be called to the presence here of e@lauco- 
phane-schist and a hornblende-albite rock, the importance of which will be brought out subsequently. 

The evidence as to the jade occurrences at Rewa in India is also conclusive. While there is doubt as to 
whether the Jade here is a nephrite or jadeite, yet the association at the hill-section at Pipra is undeniably 
of a metamorphic character, and these localities are all in a region of gneiss. The important feature of the 
occurrence of corundum with the jade must be recalled. 

The observers to whom we are indebted for our knowledge of the Turkistan localities—Von Schlagintweit, 
Cayley, and Stoliczka— differ, it is true, in certain small details. These discrepancies may be explained by 
the hurried nature of their observations and by the absence of petrographic and mineralogical stucdy of the 
materials." In the main, however, and in the essential features, they are all very closely in accord; and 
their observations prove conclusively that the jade is part of an extensive metamorphic complex, associated 
with gneiss and mica and amphibole schists.° 

The observations of Jaczewski in the Sayan Mountains in Siberia show conclusively that the nephrite 
occurs In a region of argillaceous and actinolite schists, and in association with serpentine, magnetite, and 
eraphite. In fact, this author states definitely that the actinolite schists have been changed re nephrite. 
lt would be of very great interest to have a more detailed account of this occurrence. 

Lhe observations and descriptions of Traube establish clearly and in ereat detail the passage of eneiss and 
other rocks into nephrite, in an area which is metamorphic. It may also be mentioned that the probable 
derivation of the German boulders from the metamorphic rocks of Scandinavia is urged with great ae by 
Credner. . ; 


The New Zealand, New Caledoni: Alaskan, ; ritich ( . : | 
lonian, Alaskan, and British Columbian occurrences are, unfortunately, of 


‘Cf, Beck and Musehketow. on. cit 70 To 
x , Op. a Oran 5 liczka seem to show that the “ greenstones ” of Von Schlagintweit are 


*'The observations and more recent petroeraphi - Q 1] 
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little use, owing to the paucity of details, but the few which are given serve to strengthen the view that the 
nephrite here 1s of metamorphic origin. 

The Collection furnishes very good examples which illustrate the metamorphic character of these rocks. 
In the majority of the worked pieces this is not evident to the naked eye, being visible only in thin section 
under the microscope, but the large cylindrical brush-holder No. 679 shows traces of a schistose structure. 
Certain of the “tomb pieces” (e. g., Nos. 316 and 332) show clearly a streaked mixture of colors, closely ap- 
proaching that produced by shearing: forces. 

A very distinct and well-marked schistosity is, however, shown by many of the archeological pieces (e. ¢., 
Nos. 184, 192, 198, 198, 287), where the schistose structure has evidently been taken advantage of in fash- 
ioning the article. ‘This structure is especially well brought out by weathering (Nos. 192, 193, 198). 

The same structure is very clearly seen in many of the rough pieces (e. g., Nos. 71, 141, 158, 155, 161), the 
last two especially (both from Alaska) exhibiting it very beautifully, both on the rough surfaces and on the 


polished faces, on the latter being seen the fine, wavy lines produced by cutting across the corrugations. 


Discussion of the Origin of Jade 


This subject has been already dealt with in this volume, by Pirsson and Idding's, but the facts brought out 
by the review of the geological occurrences lead me to make a few remarks on this topic. The metamorphic 
character of both species may be accepted without question. ‘This is an important point gained, but only 
throws the question of then origin back one step. Before undergoing metamorphism what were they? 
Were they sedimentary or igneous rocks? 

As far as jadeite is concerned, the clear and logical paper of Pirsson, together with the remarks of Idding's 
on this subject (both having been written independently of each other), can leave no doubt that jadeite is a 
metamorphosed soda-rich, igneous rock, originally a nepheline-syenite, a phonolite, or a tinguaite. This 
view has been so forcibly brought out by the two writers just mentioned that I need add nothing to their 
remarks on this point. 

With nephrite, however, the case is quite different. In chemical composition it does not, like jadeite, 
resemble very closely any of the igneous rocks, being: distinguished chiefly through its very low alumina; 
though there is much analogy in this respect with the websterite’ of Maryland and North Carolina, which 
IS an igneous diopside-bronzite rock with granitic structure. It also resembles, in @eneral features, the 
pyroxenites, ete., though in these, as a rule, the content in alumina is much higher. 

Arzruni, it will be recalled, divided the nephrites into primary nephrites and those derived from pyroxene 
by uralitization; by pyroxene meaning not jadeite, but diopside. Iddings shows that in many cases neph- 
rite is undoubtedly derived from jadeite. He does not, however, deny that it may not be so derived, but may 
in some cases be the product of metamorphism of an original diopside or amphibole rock, itself igneous or 
metamorphic. In such a case it preserves essentially the chemical character of the rock which produced it. 

T'raube’s descriptions leave little or no doubt that at the Silesian localities the nephrite is not derived from 
jadeite by metasomatism (the chemical interchange of matter), but that it is here derived from either an 
original pyroxene (diopside) rock, or partly, as far as can be judged, through the further metamorphism of 
an amphibolic rock. At the Indian localities and in Siberia the evidence goes to show that here also the 
nephrite is not derived from jadeite; since at both localities specific mention is made of hornblende rock 
passing into jade. 

It is true that the chemical analyses of material from these localities, as well as from New Zealand and 
New Caledonia, show small amounts of soda, which, according to Clarke’s reductions of the analyses, is pres- 
ent in molecules of glaucophane and riebeckite, the amounts of these being always very little. It is to be 
remembered, however, that soda is almost constantly present in igneous rocks, though sometimes to a very 
small extent, even in the pyroxenites and other basic rocks, so that its presence here is no valid argument 
for an origin from jadeite. In all these cases there seems to be little reason to invoke such a decided and 
complete interchange of substance as that involved in the change of jadeite into nephrite. 

'G. H. Williams, Amer. Geol., 1890, VI, 42, 4. 
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. a sc aatte ig present along with the nephrite; and the 
Iddings, as well as the chemical analyses, show that jadeite 18 present along I oh 34 


microscope showed Iddings that there really had been such a passage of one into the other. In fact, the best 
examples found by Iddings of a change of jadeite into nephrite are specimen 
atter country being’ undoubtedly derived, at least in the greater 


.. also, there is evidence that the jadeite has to 


s from Turkistan and China, the 


material of the worked objects of which | 
number of instances, from Turkistan and Burma. In Burm: 


a certain extent been changed into nephrite. 
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Schlagintweit, Cayley, and Stoliczka— speak variously of an altered” or a ‘soft, friable substance 
‘a white, powdery clay,” or “veins of a pure 


dently a product of decomposition by percolating water,” “ 
white, apparently zeolitic mineral,” appearing either between the nephrite and the schist or in close connec- 
tion with it. A similar substance is also mentioned by Noetling as occurring at ‘Tammaw along with the 
jadeite. 

Now, in the replacement of alumina and soda | 
of jadeite to nephrite, the two last would have been provided in abundance by the amphibolic schists and 


The alumina and soda would not entirely disappear, but traces of them should be met with 


yy maenesia and lime, which is necessitated by the change 


the serpentine. 
somewhere. These white or light-colored bands, then, may reasonably be supposed to be derived from the 


replaced alumina and soda of the original jadeite. ‘They may be zeolitic, as suggested by Stoliczka, im which 
case they might be largely natrolite, a hydrous silicate of soda and alumina; or they may be, and more prob- 
ably are, chiefly one of the kaolins, hydrous silicates of alumina alone, the soda having been removed by 
solution. This is, of course, largely hypothetical, since we have no detailed chemical or mineralogical 
description of these bands, but the suggestion seems to be a reasonable one. It is to be remarked, in this 
connection, that there is no mention of the presence of such material at any of the three localities where 
the nephrite is evidently not derived from jadeite. 

Having thus gained a general and probably fairly correct notion of the origin of jadeite and nephrite, one 
of the reasons for the rarity of their occurrence becomes evident. Leaving apart the metamorphic processes 
involved, of the exact nature of which for the production of the characteristic qualities of jade we are not yet 
in a position to speak, we can examine the matter from the point of view of the rocks from which jade is 
derived. 

In regard to jadeite, the nepheline-syenites and phonolites from which it is derived are among the more 
rarely occurring of all the igneous rocks; so that its rarity naturally follows. Following the same line of 
areument, the occurrence of jadeite-derived nephrite would naturally be also rare, possibly even more so 
than jadeite. Igneous rocks from which nephrite could be derived without radical change of substance, 
such as the websterites, cortlandites, and other pyroxenites, hornblendites, or peridotites, are also rare, 
though occurring more frequently than the nepheline-syenite family. The amphibolites and other such 
schists are of extremely common occurrence. We would consequently expect to find nephrites more often 
than jadeites, and the fact that they are so found is, in a way, evidence that in the majority of cases 


nephrite is not derived from jadeite. 


Probable Localities Elsewhere 


While we are dealing with the localities of jade, it will probably be of value to those interested in jade to 
indicate where nephrite and jadeite may reasonably be expected to occur in situ. and to point out the rocks 
which are likely to occur in connection with them, and whose presence may indicate their possible discovery. 

lt may be stated with confidence that both are to be looked for in sity only in regions of crystalline sobiitt, 
and more especially, perhaps, in regions of amphibole schists: though they are aie to pe also in con- 
nection with gneiss and mica and chlorite schists. | | 

Nephrite is undoubtedly far more abundant than jadeite, a point which has been already touched on, and 
it would naturally be looked for in regions where so-called basic rocks oecur: 1. é.. rocks hioh in iron, lime, 


and mae'nesia. . hv we that 44 4a 14 . , 
Lmaginesia. On the hypothesis that it is ultimately derived from igneous rocks, we would expect to find 
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it in metamorphic regions where gabbros occur, as in Silesia, or regions where olivine rocks are found, as 
in New Zealand, or along with pyroxenites or hornblendites. 

It would take up too much space to give a list of the localities of such rocks, and, furthermore, it seems 
probable that it will be found in quantity only in regions at present but little known. It must be confessed, 


however, that its discovery at Jordansmiihl and Reichenstein shows that it may be found eventually at locali- 


ties with which we are supposed to be well acquainted, as, for example, possibly the Adirondack region of 


New York State, and in North Carolina. 

Jadeite, being derived from rocks of the nepheline-syenite family, will, as has already been pointed 
out, be much rarer than nephrite. If nepheline-syenites or ancient phonolites occur in metamorphic 
areas, and if their advent is prior to the general metamorphism, the occurrence of jadeite would be not 
unexpected. 

There are, however, two additional facts of some interest to be noted here. In the first place, we have 
already seen that glaucophane-schists occur in connection with jadeite in Burma and Piedmont. Although 
this group of schists has been but little investigated, it seems probable that they are the result of the meta- 


morphism of basic igneous rocks, of the general composition of gabbro, which are sometimes found in asso- 


clation with the family of the nepheline-syenites. These schists are of a peculiar blue color, often running’ 


into epidotic and garnetiferous rocks, so as to be usually easily recognizable, and their presence in any region 
would lead us to hope for the occurrence of jadeite i situ. 

‘l'hese peculiar schists are of very rare occurrence, and their chief localities may be mentioned. These are 
Syra and other islands of the /ltgean Sea, together with various localities along the east coast of Greece; 
Ile de Groix in Brittany (Morbihan),' Piedmont, Croatia, Corsica, and Andalusia; island of Shikokii, Japan; 
and in California. 

‘The second point to be mentioned is a possible connection between the occurrence of corundum and 
jade. Corundum occurs as a primary constituent of various igneous rocks, in crystalline schists, and in 
limestones. ‘lhe igneous rocks in which it occurs differ considerably. In some cases they are very basic, 
as the peridotites of North Carolina and the cortlandites, etc., of Peekskill, New York. But the rocks 
which are of especial interest to us here are the nepheline-syenites and other alkaline plutonic rocks. 
Such corundum-bearing rocks occur in the Urals,* in Ontario,’ in India,* and elsewhere, though they are 
very rare. 

A discussion of all these localities would lead us too far, and we need only note here that the soda-rich 
rocks are generally high in alumina and more or less apt to carry corundum, though its occurrence in them 
is as yet, and probably will always be, a great rarity. It follows, however, that corundum may be (but by 
no means necessarily is) an Indication of the presence of soda-rich rocks, and hence, in metamorphic regions, 
of possible jadeite. 

As an instance of such an association, we may note that south of the jade-mines of ’ammaw in Burma 
corundum occurs as gem material in various localities, being found in a limestone which Judd has shown to 
be probably derived from an original igneous rock.’ These rocks were basic, and are correlated by Holland 
with the corundum-bearing anorthite rock of the Salem district in Madras, and possibly with those of Ceylon. 
They seem to correspond closely to the corundum-anorthite ‘“‘kyshtymites” of the Urals, recently described 
by Morozewiez in the paper already cited. These are high in lime, and are basic phases of rocks very rich 


in soda and alumina. Possibly, as suggested by Holland, the Rewa occurrences are of a similar character, 


in which case the jade would be a jadeite; though, as already noted, the probabilities seem to be in favor of 


its being nephrite, especially since corundum is known to occur in basic soda-free rocks. 

It must be repeated that all the above is highly speculative, and is inserted chiefly as being of suggestive 
interest; but, from the facts given, the conclusion may be drawn that the occurrence of nepheline-syenites, 
olaucophane-schists, or corundum in metamorphic regions would suggest to the traveller the possible pres- 


ence of jadeite. The hypothetical character of these remarks, however, emphasizes the extremely scanty 


‘The finding of worked jadeite and chloromelanite objects at Morbi- ‘Manual of the Geology of India. Keonom. Geol. Part I. T. H. 
han and Dordogne is very suggestive in this connection. Holland. Corundum (1898), pp. 11, 37. 

* Morozewiez, Tschermak’s Min. Pet. Mitth., 1899, XVIII, 215. ° Judd and Brown, Proce. Roy. Soc., No. 345, 1895, Cf. Amer. Jour. 

* Coleman, Journal of Geology, 1899, VII, 457. Sci. (4), 1896, I, 64. 
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and unsatisfactory character of our knowledge regarding the occurrence and origin both of jadeite and 
nephrite, and shows the necessity of much more detailed and careful observations before we attempt to 


oeneralize with confidence. 


MINERALS SOMETIMES MISTAKEN FOR JADE 


WHILE it is the province of this volume to treat simply of the mineral Jade (nephrite and jadeite), it has 
been thought well to make mention of such minerals as are frequently mistaken for jade, and at the same 
time to furnish a few ready and simple means of detecting them without injury to the article examined. 

The materials that have been mistaken for nephrite and jadeite are of three kinds: 

First. Natural minerals that resemble nephrite or jadeite in color, toughness, or lustre. 

Second. Minerals that have been stained or colored to imitate jades, sometimes with considerable success. 

Third. Artificial imitations of jade, such as the glass mixtures. 

The natural minerals that resemble jade, either nephrite or jadeite, and have been confused with them, 
may be grouped in three classes: 

A. Those composed of silica alone, i. ¢., forms of quartz, chalcedony, or jasper. In these the color may 
be due either to the presence of small amounts of oxide of iron or of chromium, or to the mechanical inclu- 
sion of considerable amounts of other green minerals, such as prochlorite, delessite, ete. ‘These are all 
readily distinguishable from true jades. 

B. Compounds of silica, i. e., the silicates. This is a very numerous and complicated body of minerals, to 
which both jadeite and nephrite themselves belong; many of them are closely related to one another and to 
the true jades, and are similar, not only in aspect, but in structure and composition. Hence there are 
several members of the silicate group that are not easily distinguishable from jade, and thei discrimination 
requires great care and experience. Others, while of similar aspect, can be readily determined. 

©. Minerals which do not contain silica—phosphates and carbonates. ‘These are few—turquoise, mala- 
chite, and mossotite,—all easy of recognition as not jades, though resembling some of them in color. 

Among all the minerals here described as having been confounded with true jade, or hable to be confounded 
with it, only a few are incapable of ready distinction by the collector, by means of tests that are simple and 
easy. ‘The hardness and specific gravity will decide in most cases, without recourse to any more elaborate 
methods. 

As has been shown in the preceding pages, the true jades range in hardness from 6 to 7, and in density 
from 2.9 to 3.4. Jadeite is the harder and the heavier species, its hardness being 6.5 to 7, and its density 
from 3.20 to 3.41, as extremes; nephrite having a hardness of 6 to 6.5, and a density between 2.90 and 3.18. 
Any minerals, therefore, that fall outside of these limits, in either respect, are not jades. 

All the forms of quartz have a hardness of about 7, but their specific gravity is from 2.59 to 2.66; some 
of the Jaspers are at times a little higher, but much below nephrite, while the hardness compares only with 
the hardest jadeite. ‘T’o the touch, also, there is a resistance of surface that is quite different from the 
smooth, unctuous feeling of the jades. Beryl, or emerald, with a specific gravity of 2.66 to 2.80, is far 
harder than any jadeite,—7.5 to 8,— easily scratching the hardest jade specimens. Amazon-stone, though 
in hardness about the same as nephrite, 6 to 6.5, has a density of but 2.54 to 2.57. Labradorite is a little 
heavier, 2.70 to 2.72, but hardness much less, 5 to 6. Any of the feldspar group that might possibly be en- 
countered will fall between these limits; and their strongly marked cleavage tendency, often visible, and 
thew total absence of fibrous or matted structure, are characteristic features of distinction. 

Among minerals confounded with jade, perhaps the first place, both historically and in closeness of re- 
semblance, belong’s to that Known as saussurite. It has been called jade tenace and jade de Saussure, and is 
a compact, tough, and heavy mineral, with splintery fracture, in hardness (6.5 to 7) and density (8 to 3.4) 


almost identical with jadeite; ranging from very translucent to nearly opaque, and in color from white to 


* 
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ray, grayish-green, and bluish-green. It was first iced by H. RB SPE 1780 («VU 27 
y, gray 2 . tuish-green. It was first noticed by H. B. de Saussure in 1780 (“* Voy. Alpes,” I 
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112), and by him called jade; the name saussurite was given to it in 1806 by his son Theodore (“Jour 
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Mines,” XIX, 205). It is a Swiss mineral, occurring largely in boulders distributed in the glacial period 


over the Geneva region and the Rhone Valley. Guyot traced these to their source, 150 miles distant, in the 


chain of the Saasgrat. The late Professor T. 8. Hunt, in 1858, recognized it as a soda-bearing variety of 


the mineral zoisite, and it is generally so regarded. But it is an alteration product, and, like all such mate- 
rials, is not constant or homogeneous in either structure or composition. Zoisite is generally present in it, 
but sometimes replaced by epidote, while more or less feldspar and other accessory minerals are intermingled. 
It has been derived from feldspar by a chemical process known as “‘saussuritization.” The texture is often 
so exceedingly fine-grained as almost to defy microscopic determination of its components. 

Next in point of resemblance to jade is the mineral known as fibrolite, called in the United States silliman- 
ite. It was a favorite material with prehistoric man in Central Europe, and has been mistaken for jadeite, 
which it closely approaches in aspect and structure. The density, 3.28 to 3.24, and the hardness, 6.5 to 7, 
as with saussurite, are about the same; when in a fibrous form it is densely compact and very tenacious: 
almost aS much so as nephrite. It is a pure silicate of alumina (silica 36.8, alumina 63.2), often occurring 
in radiating or blade-like crystals, and passing into fibrous and massive. In this latter form it was largely 
wrought in prehistoric times into implements, multitudes of which have been found in France and Spain and 
described by Damour, Clarke, Quiroga, and others. ‘To distinguish it from jade, otherwise than by analysis, 
it may be observed to have a visibly fibrous structure, less confused than nephrite, and less crystallization 
than jadeite, a lustre vitreous and not horn-like, as with nephrite, and a whiter aspect, inclining to pinkish 
or flesh-color. 

In Alaska the natives of the coast have used quite extensively and for a variety of purposes—hammers, 
small celts, knives, scrapers, etc. ——the mineral pectolite, in a massive form in which it much resembles jade. 
This is a silicate of ime and soda, closely related to jadeite (which contains no lime, however), and like it 
belonging to the pyroxene group. It is a mineral of the igneous rocks, and usually occurs in tufts and 
radiated masses of beautiful white, needle-like crystals, but is sometimes compact and massive. The 
specific gravity is from 2.60 to 2.87 (as in the Point Barrow specimens), close to that of nephrite; but the 
hardness 1s much less, being only 5, so that 1t 1s easily distinguished by being scratched with a knife or with 
a nephrite point. before the blowpipe it fuses readily to a porcelain-like globule, and the flame is colored 
intensely yellow, indicating the presence of sodium. ‘Though usually a very white mineral, that from 
Alaska has also many shades of green and yellow-green, and even when white always presents a distinct 
orayish-green tint. It is remarkably tough, and well suited for hammers. 

Another mineral of the pyroxene group that 1s occasionally taken for jade is wollastonite—a simple 
silicate of lime with a very small percentage of magnesia and iron oxides, differing from pectolite just 
described in the absence of soda, and from jadeite in the absence of both alumina and soda. It is usually 
crystallized or has a marked crystalline structure, passing’ Into cleavable massive and fibrous. In the last- 
named condition it might, ike pectolite, easily be taken for jadeite; though it is not known to have been 
used for implements, as pectolite has. It has very nearly the toughness of nephrite, and about the same 
density (2.8 to 2.9); but its hardness is much lower (4.5 to 5), so that it may very easily be distinguished 
by this test alone. 

There are two or three green to white minerals belonging to the group known as feldspar, that some- 
times resemble forms of jade. Among these may be noted amazon-stone, euphotide, and saccharite. The 
feldspars are compounds of silica with alumina and one or more of the alkaline oxides— potash, soda, and 
lime. Amazon-stone is a bright verdigris-green or bluish-green variety of the species called microcline, 
a triclinic feldspar, containing 16 or 17 per centum of potash. It is not a common mineral, though found 
occasionally in various countries. ‘he name amazon-stone 18 recent, and was given to it when brought 
from the region of the Amazon, 1n Brazil, in the form of numerous archeeological ornaments. It is, however, 
easily distinguished from any of the jades by its much lower density, which varies from 2.54 to 2.57. Hence 
it is easily determined either by weighing or by the Sonstadt solution. ‘The hardness is 6.5, that of neph- 
rite; but it differs in its lustre, which is vitreous rather than unctuous, and in possessing a very marked and 
perfect cleavage, which can generally be detected by the eye without breaking the specimen, and an aspect, 


when closely examined, of fine parallel lines traversing the mineral. 
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n. which in former times served the natives of New Caledonia for the manu- 
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facture of their beautiful green adzes and beads, and was prized as an article of trade or of plunder among 
oveen lamellar feldspar of the variety termed eupho- 


Among the forms of jade ascie 


the inhabitants of neighboring islands, 1s apparently a 


tide, somewhat altered, however, from its original condition. 
taining in part the laminated aspect of a true euphotide 


It is described as a beautiful green, translu- 


cent rock, of greasy lustre and splintery fracture, re 

which occurs not far away. | ‘ | 
t lc .d he « havine been occasionally taken for nephrite when in rolled peb- 
One more feldspar may be noted here as having been occasionally taken for nephrite I 

This is labradorite, another triclinic soda-lime feldspar, of dark-gray or oreenish color, 


bles or fragments. | 
This feature has given 


with frequently a very beautiful play of iridescent hues, especially blue and green. 
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it the name of opalescent feldspar, and renders 10 a material of great beauty in the ornamental arts. The 


lustre is pearly, passing into vitreous or subresinous. It is rather a rare mineral, and may be distinguished 
from the jades by several features: ¢. ¢., its lower hardness (5 to 6), its lower specific gravity (2.70 to 2.72), 
and its evident cleavage structure, as well as, eenerally, by its play of colors. 

Two very important silicate groups, closely related in chemical and physical characters, and embracing 
numerous varieties under each, are pyroxene and hornblende (or amphibole). Jadeite, though distinct, 
is related to the former, and nephrite has been classed with the latter. There are some varieties of py- 
roxene, however, that closely approach the jades in aspect, and have been described as such, and some that 
seem almost intermediate varieties. Such are the “jades” of St. Marcel, Val d'Aosta, and Fay, and certain 
forms of diopside. 

A erass-ereen pyroxene, granular to foliated, called omphacite, intermingled with garnet, forms a peculiar 
and beautiful rock known as eclogite, often interlaminated with a bright-green amphibole called smaragdite. 
This omphacite has a specific gravity of 5.2 to 5.5, — -about that of jadeite,—a hardness rather lower, 5.9 
to 6, and the cleavage of pyroxene. To it have been referred two noted instances of supposed jades—those 
of Val d’Aosta and St. Marcel. 

A pebble found by Dr. Pitorre in the Val d’Aosta, on the road to Little St. Bernard, had a hardness, den- 
sity, and fusibility similar to those of jadeite, a beautiful grass-ereen color, and a fibrocrystalline structure. 
It much resembled some Chinese specimens, and was believed at first to be identical with them. A similar 
stone was found at St. Marcel, in Piedmont, by Herr Bertrand de Lon, forming a small vein in white 
quartzite. Fischer regarded both of these as omphacite, to which they approach somewhat on analysis. 
Meyer (“Jadeit und Nephrit Objecte,” II, 18) considers them to be intermediate substances between jadeite 
and nephrite. 

The Fay specimen was a green crystalline mineral from the village of Fay, in the department of Loire 
Inférieure, France, not far from Nantes. It contained red garnets and formed a vein in eneiss; the hard- 
ness, density, and fusibility were nearly the same as in Jadeite. Irom its mode of occurrence, Iischer 
referred this substance also to omphacite, but an analysis by Damour showed it to be quite different, and 
nearer to some of the true jadeites, especially of the chloromelanite type. 

Diopside is a true pyroxene, in color varying from white through yellowish and grayish to pale green, and 
sometimes dark green. It is usually found in prismatic crystals, which, when transparent and of fine color, 
have sometimes been cut as green gems; but it also occurs in granular, columnar, and lamellar masses, and 


has then in some instances been taken for Jade. ‘The density is 3.20 to 3.38, and the hardness 6 to 6.5. The 


principal characters by which it may be distinguished from jadeite are its facile cleavage and its usually 
oreater translucency. On analysis it yields silica 55.6 per centum, alumina 25.9, and magnesia 18.5: 
while jadeite has less alumina, almost no magnesia, and considerable soda. | 

Nephrite, as above stated, 1s a variety classed with the amphibole or hornblende eroup; another variety is 
known as actinolite, very closely akin to nephrite, in some of its forms having: been taken for it. Actinolite 
is usually in slender crystals, radiating or matted together, and passing into fibrous and asbestos-like forms: 
the color is ight to dark green. Some specimens of a massive pale-green mineral, from the Rylshytte mine, 
near Garpenberg, Dalecarlia, sweden, were sent for analysis to Meyer, Frenzel, and Cohen. under the sup- 
position that they might be nephrite. Chemical and microscopical examination showed ther to be dense 


actinolite, rather too soft and coarsely granular for nephrite, and without its typical fibrous tufted structure 
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At the head of all green minerals, for beauty and value, stands the emerald, a variety of beryl. It has 
been prized as a gem from the remotest antiquity, and maintains its rank unrivalled and unimpaired. So 
lar as any resemblance to the jades is concerned, it is only the rougher and more opaque forms of emerald 
that could be so confused; but with those it is quite possible, and hence its mention here. 

Beryl is a silicate of alumina and the rare earth glucina, containing silica 67 per centum, alumina 19, and 
elucina 14. It varies from very pale green to light blue and to golden yellow, with all intervening tints, and 
if a small amount of oxide of chromium is present the green becomes deep and brilliant, producing the 
emerald. The hardness is 7 to 8, and the specific gravity 2.7; the lustre is vitreous, and sometimes resin- 
ous. ‘lhe mineral crystallizes in six-sided prisms, only rarely becoming columnar or massive. It is gener- 
ally translucent,— varying from transparent to opaque,—and brittle with conchoidal or irregular fracture. 

In massive pieces, when opaque or subtranslucent, either beryl or emerald may resemble nephrite; and 
there has very likely been confusion between them in the case of some archeological objects. But beryl, or 
emerald, can very easily be distinguished from any jade, (1) by its greater hardness, readily scratching: both 
nephrite and jadeite; (2) by its less density, 2.6 to 2.8; and (3) by the absence of cleavage and also of any- 
thing approaching the fibrous texture of nephrite. 

One of the minerals that most frequently resemble certain of the jades is the silicate of magnesia known 
as serpentine, and especially a white or pale-greenish variety called bowenite. Serpentine is abundant in 
many countries, and has an endless variety of shades of green, from pale to yellow-green, and waxy brown, 
olive, bluish-green, to almost jet-black, often intermingled in spots and clouds of different tints. It was 
rarely used for celts, as it is not very hard and is somewhat fragile. But many art objects have been made of 
serpentine, which to the unpractised eye easily pass for nephrite. Its inferior hardness, however, never more 
than 6, and usually between 4 and 5; its low specific gravity, never above 2.65; its greasy rather than 
unctuous lustre and feel; and the readiness with which it loses its lustre before the blowpipe and generally 
turns whitish-gray, readily distinguish this mineral in its many varieties from both nephrite and jadeite. 

Most of the serpentines are opaque, but the variety known as precious or noble serpentine is translucent 
and makes a beautiful ornamental stone, but is very soft,—2.5 to 3,—scarcely as hard as ordinary marble. 
Antigorite is a lamellar variety from the Antigorio Valley, in Piedmont, sometimes of a rich leek- or emerald- 
ereen by transmitted light, but also not harder than 2.5. Wétlliamsite is a beautiful variety from the chrome- 
mine at ‘Texas, Lancaster County, Pennsylvania. It is harder (4.5) and of exceedingly rich colors— emerald- 
green and blue-green, sometimes mingled with white, strongly resembling some of the handsomest of Chinese 
jades. It probably owes its peculiar beauty of color to oxide of nickel, and sometimes contains small dis- 
seminated erystals of chromic iron. 

Lhe variety bowenite, however, is the form of serpentine that has really been confounded with nephrite. 
It is a compact variety, white and grayish-white to pale green. It was found at Smithfield, Rhode Island, 


by George 'T’. Bowen, and described by him as nephrite, in 1822 (“‘Amer. Jour. Sci.,” V, 346). Dana, however 


(“Syst. Min.,” 1850, p. 265), recognized its character and gave it the name of bowenite. It has the unusual 
hardness, for a serpentine, of 5.5 to 6, a density of 2.6 to 2.8, and a greater toughness than probably any 
variety of this mineral elsewhere known. It 1s massive, very fine granular in texture, and closely resembles 
jadeite. 

The tangiwai variety of New Zealand greenstone, usually classed as jade, is apparently the same as bow- 
enite—a hard, compact serpentine. It has the same hardness, and very nearly the same density, but is 
bright green and translucent. ‘This mineral has been frequently confounded with jade. 

A jade-like stone called sang-i-yashm by the Persians is only another form of this same bowenite. It varies 
from dark grayish-ereen to pale sea-green, mottled with white, and is worked into small articles of ornament 
at Bhera in the Punjab. It has, however, the inferior hardness (5) and density (2.59) which belong: to the 
serpentines and readily distinguish it trom any of the true Jades. 

Among the numerous varieties of non-crystalline or cryptocrystalline quartz, which vary from translucent 
to opaque and present many tints and shades of color, there are several green varieties that have been, and 
may be, readily confounded with jade. four of these may be briefly referred to here, and their distinctive 


characters indicated. These are prase, plasma, chrysoprase, and green jasper. 
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. times annroaching leek-2ree It has never been much 
Prase is a dull-green, semi-crystalline quartz, sometimes approaching leek-green. 1 


: weit . clear its aspect is not at ¢ like certat 
ralued for an ornamental stone, as its colors are not rich or clear, but its aspect 1s not at all unlike certain 
of the jades. 

Plasma is a closely related variety, often spoke | 
nt brieht-green tint, almost the peculiar yellowish- or golden-green 


by transmitted light, plasma is easily mistaken for them, 


n of as leek-green, Sometimes even emerald-green, translu- 


cent or subtranslucent. From its freque 
of some of the finest nephrites, especially as seen 
but is readily distinguishable. 

Ohrysopruse is another variety of chaleedony (or carnelian), a | 
ored a rich, delicate apple-green by a small quantity of oxide of nickel, from one per centum to four tenths 


translucent eryptocrystalline quartz, col- 


of one per centum of which is present. It is a beautiful stone, but of rare occurrence. | . 

Green jasper is another mineral of the same eeneral group, but an opaque and joins ations rary of 
quartz, lacking the translucency of the previous kinds. The coloring matter is generally oxide of ron, the 
protoxide giving the green tints and the sesquioxide the yellows and reds that appear In many Jaspers. 
Sometimes the two are mingled in bands or spots, as in the dark-green variety flecked with bright-red specks 
or drops, known as bloodstone or helotrope. Green jasper has often been confounded with jade; so that 
many of the earlier references to jasper may haye been really to jade, and vice versa. 

Besides these varieties, there are several that resemble them, but owe their green tints not to the pres- 
ence of coloring oxides, but to the mechanical inclusion of other mine ‘als. Much green jasper, particularly 
the bloodstone variety above mentioned (properly called heliotrope), owes its color to the presence of a large 
amount of dark-ereen delessite (a chlorite-like mineral—a hydrous silicate of alumina, magnesia, and iron) 
included in the chalcedonic base. In the same way, some prase is a chalcedony colored by minute inclu- 
sions of prochlorite (a silicate similar to delessite). Such is probably the supposed jade from Corsica, which 
was mentioned as a locality for jade by Lenz in 1800, and Von Leonhard in 1808. On investigation of a 
specimen in the University Collection at Strassburg, labelled ‘‘ Nephiit aus Corsica,” Fischer found a prase- 
like mineral, which, however, gave an uncertain result upon analysis, not corresponding to nephrite and 
very far from prase. It showed considerable alumina, magnesia, and iron oxide as present, and is probably 
a quartz with inclusions of some chloritic mineral. Occasionally quartz is so filled with prochlorite as to 
resemble some of the dark varieties of chloromelanite; and if either quartz or chalcedony contains such 
mineral in large proportion, as the specific gravity of prochlorite varies from 2.80 to 2.96, the specific gray- 
ity of the mixture might easily be raised to very nearly that of nephrite. 

Other varieties of this kind are the so-called Chinese moss-agate, a very beautiful stone, really, in most 
cases, from India, near Ahmedabad. Here a translucent white or bluish chalcedony is filled with green, 
moss-like or seaweed-like markings, which were formerly supposed to be of vegetable origin, but are merely 
fine crystallizations of metallic oxides, chiefly iron, forming: patterns like those of frost-work on a window- 
pane in winter, or a green earthy delessite or prochlorite sometimes vermiform. At times these become so 
dense as to fill up the stone, which then presents a homogeneous dark-green color, like that of a rich jade. 

Many specimens of so-called ‘‘imperial jade” (the fei-ts’ui of the Chinese) have proved on examination to 
be the beautiful green aventwrine. 

All these more or less jade-like varieties of quartz may be distinguished by characters easily determined. 
As compared with either nephrite or jadeite, they have a somewhat greater hardness (7) and a less density 
(2.60 to 2.65), and so may be separated from them either by direct weighing or by the Sonstadt solution. The 
quartz minerals all have a greater resistance to the touch, and there is nothing’ like the horn-like structure 
and fracture of nephrite or the crystalline texture of jadeite. The structure of the jaspers is wholly amor- 
phous, and that of the other varieties described is cryptocrystalline. In microscopic examination they are 
found to possess the optical properties of quartz, which belongs to the hexagonal system. 

An exception may be noted in regard to the density, in the cases above referred to, where a large amount 
of included foreign matter of greater density may raise the specific gravity above that of quartz to nearly 
that of nephrite; but the other characters remain as means of discrimination for al] forms of quartz. 
The remaining minerals, except the really difficult ones to be special 


ly noted beyond, are very much softer 
than any real jades, and can be at once separated. 


Agalmatolite in all its forms, natural or carved and stained 
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for imitation, oncosin, chonicrite, etc., fall under this general statement; their hardness rarely exceeding: 3, — 
often less,—so as to yield to the first touch of a knife. The same may be said of the serpentines, though 
some of them occasionally have a higher hardness (williamsite, 4.5), and all are also less dense. averaging’ 
from 2.5 to 2.6 in specific gravity. Bowenite alone among: serpentines is both hard and heavy enough to 
have been seriously confounded with nephrite. 

The really difficult minerals will now be briefly dealt with; of these there are only a few, as follows: 

A delicate, pale-green, translucent mineral named prehnite, after an early discoverer, Colonel Prehn, has 
in some instances been mistaken for jade. It is a silicate of alumina and lime, with a hardness of 6 to 6.5 
and a density of 2.80 to 2.95, closely approaching nephrite in both these features. It is light ereen, or oily 
green of various shades, but differs from nephrite in its vitreous lustre and very markedly in its lack of 
toughness, being so brittle as to break quite readily. It is one of the minerals found in the cavities of trap 
and similar rocks, and never occurs in large masses, though small pieces of it are sometimes cut and polished 
for ornamental work. But it is not known to haye been used by prehistoric man at all. It is quite possible 
that some small Chinese objects may prove to be prehnite. 

Hpidote is another complicated silicate, somewhat similar in composition to the last, but with more iron 
and alumina and little or no magnesia. It has various shades of yellowish- and olive-green to almost black, 
and is frequent in prismatic crystals, monoclinic, but very much modified, in metamorphic and sometimes in 
igneous rocks; also granular and forming at times rock-masses. Its hardness (6 to 7) and density (3.25 to 
).00) are close to those of jadeite, but it has a strong cleavage and a vitreous lustre. Epidote is sometimes one 
of the minute components of saussurite, elsewhere described; but it is not a mineral likely to be confounded 
with jade, save in the following relation: It often occurs intermingled with quartz or with orthoclase feldspar, 
or with both, at the juncture of a vein in a coarse granular or pegmatite rock. The fine intermixture of the 
green epidote with the white or flesh-color of the quartz and feldspar produces a mottled yellowish-ereen 
that resembles some varieties of nephrite. As the hardness and density are near those of jadeite, it might 
be taken for that mineral when the epidote was predominant, and for nephrite if the density of the mixture 
was brought below 3 by a large proportion of the other minerals. Before the blowpipe, however, epidote 
fuses at 3.5 to a dark or black mass that is frequently magnetic, owing to the large content of iron in the 
mineral. ‘The separate crystals are quite brittle, but as a rock-mass, or in a rock-mixture, it is tough. 

Vesuvianite, or idocrase, iS a mineral that in massive form has been taken for jade in a well-known 
instance. It is a complex silicate of alumina, lime, magnesia, and iron, and is named from its frequent 
occurrence 1n the lavas of Vesuvius; but it also occurs in many metamorphic rocks, serpentines, limestone, 
etc., usually in square prismatic crystals, but sometimes massive. Its color is brownish-green, olive, 
yellow-green to brown, or even yellow; hardness, 6.5; specific gravity, 3.35 to 3.45; lustre vitreous, inclin- 
ing to resinous; fracture subconchoidal to uneven; texture brittle. This last feature and its marked trans- 
lucency and yitreous lustre are the best external distinctions of idocrase from jadeite, for which it was taken 
by Von Fellenberg (“Jahrbuch fir Mineralogie,” 1889, I, 103); but it was identified by Damour and others. 

In 1887 Berwerth described a jadeite from Borgo Novo, Graubundten (Ann. Hof. Nat. Mus.,” Wien, 1887, 
II, hit. 8), and Virchow referred to it from this locality in the “Zeitschrift fix Ethnologie” (1887, p. 561). It 
seems, however, that this was a mistake, owing to specimens having been sent for examination from a Pro- 
fessor Stampe of Borgo Noyo, and that the real locality, as announced by Von Fellenberg, was in rolled 
masses in the bed of the Orlegna, near the village of Casaccia, in the Upper Engadine. He and Professor 
Stampe discovered it m place on the south side of the Piz Longhin, in the Bergellthal, near the foot of a 
precipitous mountain wall. ‘hey found it as a white vein forming lens-shaped masses in a hard yellowish- 
oray rock. Subsequent examination of this Piz Longhin material by Meyer and Frenzel (““Neues Jahrbuch 
fir Mineralogie,” 1889) proved that it was not jadeite, but a compact form of vesuvianite. An identical 
mineral is californite, recently discovered in large masses in Siskiyou County, California (Kunz, ‘Amer. Jour. 
sel,” Nov., 1903, XVI). 

Agalmatolite, pagodite, or Chinese figure-stone, is one of the minerals most frequently sold to the inexpe- 
rienced or unwary traveller in China under the name of jade. It is at once distinguishable, however, by its 


softness. Its structure is very compact, fine, and homogeneous, and takes the most delicate tool-marks, 
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makine it an ideal material for carving. Its natural color is whitish, grayish, or yellowish; but it readil) 
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absorbs coloring: matters, and is frequently stained green or eveenish to imitate nephrite, sometimes clouded 
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1 8 \ oalmatalite is an altere nara] derived from two or three species of aluminous 
or spotted with brown. Agalmatolite is an altered mineral 


and macnesian silicates ; much of it 1s essentially pinite, though contaming a little more silica; some of It Is 


; ieee eae: eta oll its forms ever. » hardness is only 
pyrophyllite, and some is practically steatite (compact tale). In all its forms, however, the hai a Ss] 3 ny 
a ape : ino’ Wi » hi is enoue'h to distinguish it 
fits Be et h wit . knife, or even rubbing with the hand, 1s € ° 9 
2 to 3; so that a mere touch with the knife. o 


2.7 and 2.9. 


from 
from jade. To the touch it is soft and unctuous, and the specific oravity varies between 


A beautiful variety of what seems to be the same stone 1s found near Washington, Georgia; this 1s often 


translucent, and of a very attractive bluish-green to emerald-green color. 
‘ v ; ss ° tls 1A ena. ch : low 
ometimes found in ancient graves in Georgia and the Caro- 


It was carved by the Indians into 


banner-stones and similar ornaments, which are s 
linas, and have repeatedly been taken for nephrite. 


; | . fe es, Be aa ve ies. was so called from having’ reached 
Turquoise, the Turkey-stone of the sixteenth and eighteenth centuries, was so called o 


Europe from the East through Turkey. It is obtained chiefly from mines in Persia, at Nishapur in Kk horas- 
san, though found at a few other points, and it has been used as a gem from very early times. The proper 
color of turquoise is sky-blue, inclining slightly to green; but much of it is of greenish-blue and green 
tints, and the inferior qualities are pale and muddy yellowish-greens. The blue tint so much prized is often 
readily altered to ereen, both naturally by exposure to the weather, or even to the air, and artificially by 
heat: or, when worn, by contact with fatty acids, perspiration, soaps, or perfumes; so that turquoises must 
be kept for some time, before mounting for jewelry, to see if this color is permanent, and must be worn with 
care, especially as to contact with soaps and perfumes, the oils from which are very apt to alter the color. 

The green varieties of turquoise much resemble jade, but may be distinguished quite readily in several 
ways: (1) by the lack of toughness; (2) by inferior hardness, being only 6; (6) by the lower specific grav- 
ity, 2.6 to 2.8, easily determined either by weighing or by the Sonstadt solution; (4) by the texture, which 
is compact and smooth, with no trace of anything either fibrous or crystalline—a scraped surface having 
the perfect smoothness of soap or ivory when cut with a knife; (5) by the complete absence of cleavage and 
by almost uniform opacity. Turquoise is a hydrous phosphate of alumina, the color being due to a small 
amount of copper compound, probably a phosphate. 

The ancient Mexicans had a green stone which they prized highly, and carved into a variety of ornaments 
and talismans. ‘his they called chalchihwitl, and it has figured largely in American archeology. Professor 
W. P. Blake, writing on the discovery of the ancient turquoise-mines in New Mexico (“ Amer. Jour. Sci.,” 
L858, XXV, 227; and 1883, AXAYV, 197), argued strongly that this was the celebrated and mysterious chal- 
chihuitl. Others regard it as rough emerald, and others perhaps as jade. The name was no doubt a general 
term covering several kinds of handsome green minerals rather than any one in particular. 

The celebrated and beautiful stone called malachite is a hydrous carbonate of copper, rarely crystallized, 
but often fibrous and massive, with a mammiullary or “botryoidal” surface. The color is brilliant emerald- 
ereen, ighter and darker, frequently finely banded and clouded in different shades, and usually quite opaque. 
It is found all over the world, but rarely in large masses. All races and periods have known and used it: 
and some malachite articles have been mistaken for jade. There need never be any question, however, as its 
hardness 1s much less (3.5 to +), itis easily scratched with a penknife, and its density is much oreater (5.9 to 4) 
than those of either nephrite or jadeite. A drop of nitric or hydrochloric acid at once causes effervescence. 
liberating the carbonic-acid gas. Moreover, its brilliant color, its opacity, and the very general appearance 
of fine agrate-hke bands and lines, concentric or wavy, parallel all through it, in lighter and darker oreen, are 
unlike any aspects of jade. 

One more mineral may be mentioned as being: possibly confounded with jade, but very easily recognized 
by tests similar to the last. This is mossoftite, a rare variety of aragonite, a carbonate of lime. soloed ‘ 
delicate ight greenish-blue by a trace of copper. ‘The color is very characteristic of jadeite; but the hard- 
ness 1s only 2.0 to 4. as in malachite, and the acid test acts in precisely the same Way, causing’ etfervescence 
and showing: it to be a carbonate. <A lens reveals at once the fibrocolumnar structure of aragonite. 

Chonicrite 18 a massive, crystalline-eranular to compact mineral forming: seams in serpentine rock on the 
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mering or silky lustre. T’o this has been referred, as closely allied, a supposed nephrite found near Easton. 
Pennsylvania, in 1824. Fischer, in 1865, showed it to be near chonicrite, and gave it the name of pseudo- 
nephrite (“Jadeit und Nephrit,” p. 244). 

Possibly in no country more than in China have so many substances been mistaken for jade, due probably 
to the fact that exact mineralogical knowledge does not exist there. In no country in the world is jade 
more sought for and used; and, at the same time, nowhere have more clever deceptions been practised in 
the polishing of the surface than in China. 

One who is not well versed in the study of jade may be surprised at the absence from the Collection of 
what has been so much spoken of from time to time by collectors as pink jade. In reality, the only speci- 
mens of jade that have any approach to pink are the Burmese pieces, in which the color is not really pink, 
but a pinkish-lavender. ‘That this form of jade is not represented may be readily explained by the fact that 
true pink jade is probably unknown; although many specimens have been sold as such from time to time 
at fabulous prices by dealers on both sides of the Atlantic. A careful examination of these so-called pink 
jades was made, with the following results: 

Kirst. ‘Vhe specific gravity of all the pieces examined varied from 2.60 to 2.63. Second. The hardness 
of all the pieces was 7. Third. In several small transparent spots in the object it was possible to place 
the translucent parts under the stauroscope, and to prove that the material crystallized in the hexagonal 
system. It required but a single specimen to prove that the material itself was pure silica, and when the 
hand was rubbed over the object the surface offered that resistance peculiar to quartz, and not the soft, 
unctuous feel of nephrite, or the peculiar, almost slippery feel of jadeite. The pink color of all these 
objects was very striking—not a natural color, in fact, but a strong aniline in character. With a pocket lens 
it could be readily seen that the objects were fissured and flawed partly through, naturally and closely, but 
that probably they had also been crackled, and that in these minute cracks alone could the coloring mat- 
ter be found. A bit of cotton, saturated with alcohol and carefully rubbed over a part of the object, in all 
instances brought forth a bit of aniline stain, leaving no question as to the fact that the objects had been 
made out of a crackled, almost milky quartz by being heated and plunged into cold water or a cold aniline 
solution; or that the material had been crackled and the objects then boiled for some time in an aniline so- 
lution. ‘lhe boiling would expel all the air from the cracks and close them, and upon cooling in the solu- 
tion the cracks would again open and absorb the coloring material. They were then washed, and to the 
practised eye appeared more brilliant, more beautiful, and more charming than any piece of natural jade ever 
produced. ‘This imitation is somewhat like the blue, green, and red gems that have been made for the past 
century and generally sold under the name of Mont Blane rubies, sapphires, and emeralds, and by the French 
called in the latter part of the eighteenth century rubasse. In the latter case, however, pure rock-crystal 
was used, and it was only flawed enough to absorb the color, giving the appearance, when stained, of a 
transparent blue, green, or red gem. 

One of the simplest, most common, and most ingenious of all artificial jades is that made of a heavy 
“paste” glass—a lead glass containing a quantity of oxide of lead in place of the soda in ordinary glass. 
This material is colored, with wondertul skill and fidelity to nature, to imitate all varieties of jade. A fre- 
quent kind is made pure white and nearly opaque, with rich splashes of green, to simulate the /e7-ts’wi, the 
so-called “imperial jade” of China. ‘This form may be found in bracelets, earring’s, and other trinkets, 
wherever a Chinese shop exists. Again, it is made altogether green—the particular bluish-ereen of the 
Burmese jadeite—and sold in the same forms as the last. Another kind is entirely white or faintly tinged 
with lavender to imitate the white and lavender jades. Some glass has been made almost of a black-ereen. 
One well-known imitation is given the rather pleasing French name pdte de riz, as though a rice-paste ingeni- 
ously united and hardened; whereas it 1s merely a white glass with a faint tint of bluish-green or bluish-gray. 

But the coloring is by no means all. ‘The expert Chinese glass-makers well understand the art of deadening 
the lustre of the surface, first producing a high polish, and then with a fine, hard powder reducing: it shehtly 
so as to impart to the @lass almost precisely the lustre of jade. These imitations, moreover, are not confined 
to small objects, but many very fine and large pieces have been made, which represent, of course, only a trifle 


of the experience and a fraction of the time of the carver, as compared with such objects in real jade. 
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METHODS OF WORKING JADI 


Hi art of fashioning and carving jade might theoretically be investigated in two 
different ways. ‘The first would be to start with the earliest implements and 
weapons, laboriously worked by prehistoric peoples of neolithic ages; to compare 
these with aboriginal tools produced in modern times by natives of New Zealand 
and the Pacific islands and by savages of Alaska and British Columbia, who repre- 
sent the same grade of culture as the prehistoric tribes which worked jade; and 
to notice the steady advance consequent on the gradual adoption of new appli- 
ances and improved methods of work. ‘The second would be to begin with the 


finished methods of manufacture of the present day in China and India; to com- 





pare these with the actual technique of workers in hard stone in Western coun- 
tries, derived, as it 1s, from that of the unrivalled cameo and intaglio sculptors of classical times; and to 
proceed afterward to the ruder handiwork of earlier ages and less advanced people. ‘Lhe first way would 
be more satisfactory if only we had a more exact knowledge of the early methods of working jade, but the 
second 1s more convenient here, and it has the advantage of allowing us to proceed from the known to 
the unknown. 

It seems fitting’ to begin with China, which is, par excellence, the country of jade, and is, consequently, 
the one most abundantly represented in the Collection. ‘The services of a native artist have been secured 
to give us a series of water-color pictures, painted on the spot, of the various processes now followed 
in the jade workshops of Peking, and he has, with Chinese patience, industriously reproduced a sufficient 
number, in facsimile, for our purposes. Peking has become under the present dynasty, which began to reign 
in 1644, the centre of the manufacture of jade in China, since the establishment of an imperial workshop, 
called Yii Tso, within the walls of the imperial palace, which has turned out a succession of the finest pieces 
of artistic work, many examples of which are now in the Collection. In former times Soochow, in the prov- 
ince of Kiangsu, was the principal centre. There are, besides, jade-workers in Momien and Yungch’ang for 


the local productions of the province of Yunnan and for importations from Burma; and there is a whole 
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a : ‘ae in Canton. into which city jadeite is imported in large quantities from Burma to be 
street of jade-factories in Canton, into which city Jadeite 1s URporle" 5 Le Pee : 
| : Seep Rin we a nrofusion of personal ornaments for rich Chinese 0 
worked into art objects, generally small in size, and a profusion of personal orné 
both sexes, which are exported to all parts of the empire. | ets 
- 4 Ts Qh: ‘ a ee aerate . anecessive steps of work on a plece of jade, down 
The artist, Li Shih-ch’iian, has faithfully rep esented the successive steps of work on a ] jade, 
tions which are to be found in the Chinese article. 


to the minutest detail, in the thirteen ulustr 
arious kinds of apparatus represented in these thirteen 


The following are the processes of work and the v 
illustrations, of which two are painted on each page, the first two being, moreover, combined in the same 


picture for economy of space: 


| Pounding the Sand (kmery) 
2 Grinding the Sand (Almandin) 
3 Sawing open the Crude Jade 
4 The Sheng Saw 
5 The Shaping Wheels (Lap-W heels) 
6 The Grinding Wheels 
7 Hollowing the Interior by the Tubular Drill 
8 Carving Ornamental Designs 
9 The Diamond Borer or Drill 
10 Openwork Carving 
ll Piercing Holes by the Diamond Drill 
12 The Wooden Polishing Wheel 
13 The Leather Polishing Whee! 


As he justly says, many different kinds of tools are employed in the work, but all owe their efficiency to 
the pounded sands used with them, without which they would be useless. The different kinds of crystalline 
sand used in China vary in composition, color, and biting power: the “black sand” with which the first 
hand-saw is smeared is a kind of emery; the “jewel dust” which gives the final polish to the jade is usually 
earnet sand, or almandin.’ The large blocks of crude jade, weighing over a hundredweight, are first sawn 
apart by two men working with a four-handed toothless saw, the blade being a plain strip of thin iron which 
is kept at full tension in the way shown in the picture. 

In Burma, as described by Dr. Nisbet, Conservator of Forests in 1901, the first slicing of the blocks of 
jadeite is done in the same way as in our third illustration, only in a more primitive fashion, by means of 
wire stretched upon a bow. He says: “he blocks of jade are mostly brought down from the mines in 
Upper Burma to Mandalay to be sawn up. ‘The way in which the large blocks are manipulated may be seen 
any time one drives along China Street, the long road leading from the southwest corner of the walls of 
Mandalay city southwards to the Arakan pagoda. ‘They are sawn through by hand with piano-wire, strung’ 
tightly across a bent piece of wood, under the action of water constantly dripping from a vessel hung above 
the block. ‘To assist the process fine sand is strewn on the stone where the wire saw works. The exterior 
of the blocks is oxidized to a grayish-brown color, but the ooze trickling down on both sides of the stone as 
the saw passes backwards and forwards is of the green color that one would expect from jade. The exterior 
of the block seems to give absolutely no indication of the quality of the jade lying at its core, and in so far 
the trafie in rough blocks is about as complete a mercantile example of buying a pig in a poke as can be 
imagined.” | | 

Our artist aptly compares the process under consideration to that of peeling an orange to get at the fruit, 
and says that it is completed by hanging’ the block that has been sawn out upon the end of a rod suspended 
from the ceiling with a counterpoise at the other end to balance it. and sheing off all superfluities on the 
lathe with an iron circular saw of the kind figured in the illustration (fourth). The horizontal lathe com- 


monly used in Chinese workshops is faithfully represented in several of the pictures. It is seen there to 
consist of a wooden framework with a vertical block standine: upon it, which is perforated to hold the pin 


attached to one end of the revolving horizontal spindle on the other end of which the cutting or polishing’ 
* oe a ieee re a) 
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he Japanese use almandin to give the last polish to their balls of rock-erystal and other carvings in hard stone. Ruby dust 


also seems to be employed in China, being brought trom the province of Yunnan and trom Tibet 
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instrument is mounted. ‘The spindle is kept in rapid reciprocating movement by a hempen cord passed 
once round it, the ends of which are attached below to two rocking pedals, worked by the feet of the arti- 
san, Whose hands are thus left free to manage the work. The piece of jade is roughly sliced into the out- 
line required by one of the graduated circular saws shown in No. 4, the edges of the dises of which are 
thinned to a knife-like sharpness; then the prominent angles left by the saw are ground down and the piece 
is further shaped by the more solid iron ring’s seen in No. 5; and lastly, the striated marks of the grinding are 
removed by one of the iron polishing wheels shown in No. 6. The object is now ready to be carved with 
artistic designs in relief, or to be pierced through and through with the diamond drill and afterward carved 
in open fretwork with the wire saw, in the way that will be described presently. 

But before passing on to these branches of work, the artist gives us, in No. 7, a picture of the working: 
of the tubular drill, which is a very ancient instrument found in all parts of the world. 

In China the tubular drill consists of a short iron tube, grooved in two or three places to hold emery, and 
mounted upon a light iron spindle which is kept in motion by a leather strap worked by treadles. As 
it works it leaves behind a core, which has to be dug out afterward by little gouges of varied shapes, made 
to fit into the hollow end of the same iron spindle. A number of other small instruments are adapted for 
working on the same lathe to scoop out the interior of a vase, when it is necessary to increase its capacity 
after it has been bored by the iron drill and the core dug out. One of these iron drills, obtained from Canton, 
may be seen in London, in the Museum of the Royal School of Mines. 

The account of the tubular iron drill as a separate branch of work has diverted us from the main road for 
a while. In the previous illustration we had the piece fashioned into the shape required by sawing, grind- 
ing, and polishing, and made ready for carving and other decorative operations of a more artistic kind. 
Occasionally a rolled pebble may be taken fresh from a river-bed, without any of these preliminary prepara- 
tions, having been moulded by the hand of nature into quaint form and attractive coloring, to serve as a 
bottle for snuff, or a “hill of longevity,” which is carved all over with Taoist figures wending their way 
through tree-clad mountain paths toward temples of paradise, or some such scene. ‘The artist takes advan- 
tage of the natural inequalities and varied tints of the surface of the pebble to eke out and emphasize the 
details of his studied design. 


er 


‘The process of carving’ a piece of jade with ornamental designs in relief is shown in No. 8. The lathe, 
similar to the last, has an iron spindle, into the hollow end of which are hghtly hammered the little iron 
dises, or lap-wheels, with which the work is executed. ‘The Chinese lapidary calls the smaller discs “nails” 
because they are exactly like small flat-headed nails. ‘he process need not be further described, as it 1s 
precisely like that employed by cutters of jewels and hard stones throughout the world. Mr. C. W. Ising, in 
his “Antique Gems and Rings,” defines the Wheel as ‘‘a minute dise of metal fixed at the end of a spindle 
which is set in rapid motion by a kind of lathe; the fine edge, constantly charged with emery or diamond 
powder, cuts in, dexterously incising by repeating and prolonging the strokes.” In China all sculptured 
work in relief upon jade, whether the piece be large or small, 1s executed by these little discs; and they are 
also used there for cutting rock-crystal, amethyst, carnelian, agate, and the other hard stones which are 
carved by Chinese lapidaries into vases of varied form and into figure subjects. 

The representative series of Chinese artistic work in other hard stones than jade, with a few examples of 
Japanese carving in rock-crystal, which form an important part of the Collection, may be just referred to 
here as numbering nearly two hundred pieces, although it would be outside the plan of the work to describe 
the pieces in detail. The Chinese materials include, in addition to several varieties of those mentioned above, 
beryl, chaleedony, malachite, lapis lazuli, and many others of the semi-precious stones which are so highly 
appreciated in the far Kast. 

The process of carving jade in openwork designs is divided into two stages, which are illustrated in the 
next two pictures, Nos. 9 and 10. The object has first to be pierced through and through with the diamond 
drill, and then into the holes thus made the wire saw is inserted, and carried, step by step, by the power 
of the biting sand which is used with it, through all the intricacies of the most complicated fretwork pattern. 
The diamond drill is seen at work in No. 9, kept in revolution by the usual string-bow wielded by the right 


hand of the operator, while he holds the jade in his left; the cup-shaped head-piece of the drill is fixed above 
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to a horizontal bar, on which is hung a heavy stone weight as a counterpoise, 80 a 5 an) 


a ee . Melle BB ony © Sadotnio:. “Che kecd taoe of the a jour decoration 1s shown im 
pressure in the ingenious way shown 1n the picture. The second stage of t J 


4 1.3 | OS a . antiet that there is nothine more to be said. It speaks volumes 
No. 10, and it is so well described by the artist that there is nothing more to be si I | 
hinese lapidary that he will laboriously execute in such a hard material the comph- 


for the patience of the C : 
wood-cutter, and work out with such a simple tool the elaborate 


cated fretwork designs of an lvory-carver or 
pierced designs which distinguish some of the artistic pieces in the Collection. | ed 

The next illustration, No. 11, exhibits another phase of the diamond drill, as it is being used by the Chi- 
nese lapidary for boring small articles of jade, such as rings, snuff-bottles, mouthpieces Oh DODEEOO IDES: 
and the like. The small object under treatment is provided with a little boat-like support of wood shaped 
for the purpose, so that it may be floated upon water in a miniature bamboo tub, while it is being bored by 
the drill. The cup-shaped head-piece of the drill now rests in the left palm of the craftsman, who thus keeps 
it pressed down while he works the string-bow which he holds in his right hand. The diamond drill, as 
figured here, may be seen at work every day among the Chinese, who use it when riveting porcelain and 
lass, as well as for driving holes through pearls and precious stones. The use of the diamond for carving’ 
jade is referred to as early as the ninth century in the “Annals of the T’ang Dynasty,” in the account of 
Kambodia, where the diamond is described, under its usual name of chin-kang, as resembling the amethyst, 
and as being generally mounted there as a drill upon horn. The Kambodians must have received it with 
the rest of their culture from India, and the Chinese doubtless obtained it, directly or indirectly, from the 
same source. 

The ancient Hindus probably got it originally from Chaldea. ‘The diamond point is generally recognized, 
according to Mr. King, as the regular engraving-tool of the Hast, and is actually designated in a record of 
the highest antiquity, and by a resident among the Chaldeans, its first inventors—the prophet Jeremiah 
(xvi. 1): “Peccatum Juda scriptum est stylo ferreo in ungue adamantino, exaratum super latitudinem 
cordis eorum, et in cornibus ararum eorum,” as the Vulgate more correctly than our Version renders the 
passage. It was well known to Arabian seal-cutters of the thirteenth century, and it is still used by the 
Persians to inseribe texts from the Ikoran upon slips of nephrite which are worn by them as talismans. 

The ancient Keyptians in far earlier times are said to have carved the hardest granite and diorite with 
bronze tools mounted with diamond points. Some think that the diamond drill was known to the Babylo- 
nians at an early period, and that 1t was very likely obtained by them from Kgypt; but these points, which 
ave still unsettled, are fully discussed by Mr. J. D. McGuire in the “Journal of the Smithsonian Institution,” 
1896, in a paper on “Primitive Methods of Drilling.” 

The fabric of the piece of jade is now complete as far as the carving in relief and the openwork incision of 


the body are concerned, but the surface still requires a patient process of polishing to bring out more full y 


the intrinsic merit of the material. ‘The harder the jade, the more it will repay the most patient handiwork 
of the craftsman, who must be careful to rub down all seratches and angles left by wheel or saw, as he fol- 
lows with his wheels and polishing points every detail of a complicated carving, aud goes over the ground 
again and again till quite satisfied with the result. By these means only can be produced in hard stone the 
fluent lines and delusive softness of the perfect piece which delight the connoisseur and remind him of the 
flowing outlines of a moulding in wax. So the Chinese liken a finished work in white jade to liquescent 
mutton-fat, or, again, to congealed lard, shaped, as it were, by the fire. 


i 


The artistic aim and methods of the 
classical glyptic artist were curiously similar. A study of the finest intaclii, as Mr King says, shows that 
: , : : 7 i 7 : 2 b.! bg bd ! kk meee 
the old sculptor, having first sunk his work to the depth required with the drill, and then completed all 


the details with the diamond point, finally removed all traces of the instruments employed by the high 
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polish he imparted to his work as the ¢ oncludinge operation; thereby siving it the effect so characteristic 


of the truly antique intaglio, that almost melting outline which leaves hid. rular ¢ lefi 
\ aol, umost melting outline which leaves nothing angular or sharply defined, 
but rather makes the whole fig 


gure appear modelled by the most delicate touch in some soft and plastic 
substance. 
The polishing’ processes by which all traces of the euttine anc . 4: . a. 
g processes by which all traces of the cutting and grinding instruments are removed in China 

Lhe tools used are of soft material, being made of 


fine-grained wood, dried gourd-skin, or leather; the actual work being done by the finely pulverized “jewel 


are Shown in the next two illustrations, Nos. 12 and 13. 
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sand” with which the tools are kept constantly charged. The “jewel sand” used in China is evenerally de- 
rived from Oriental, or precious, garnets, such as are commonly called almandin, but ruby and sapphire sand 
seem also to be imported from Yunnan and Tibet for the purpose. It is very doubtful whether they ever 
use diamond dust. for polishing the surface there is a graduated series of wooden wheels, from fifteen 
inches in diameter downward, which are mounted upon a wooden spindle, and worked upon the reciprocal 
treadle-lathe that has already been described. For polishing the deeper interstices of the carved work 
there are small wooden plugs and cylinders fitting into the hollow end of the same spindle; the smallest 
ale sometimes made of the dried skin of the bottle-gourd. 

The final polish is given by a graduated series of wooden wheels covered with ox leather, stitched together 
with hempen thread. ‘These ‘leather wheels,” which are depicted in the illustration, No. 13, run from over 
a foot down to two inches in diameter. They are also mounted for work upon the wooden axle, and revolved 
upon the same treadle-lathe as the wooden wheels shown in the previous illustration, No. 12. To them. 
charged with ‘‘jewel sand” ground down to the utmost fineness, is due the unctuous aspect of the finished 
piece which is so dear to the lover of jade. 

Kteviewing for a moment the work of the Chinese craftsmen, it may be said that they possess all the 
methods known to modern jewellers and lapidaries. No new tools, in fact, seem to have been invented in 
the West. ‘The chief improvement has been in increasing the rapidity of action of the old tools by the intro- 
duction of a continuous lathe, and by making it whirl more quickly by means of steam or electricity. A 
perfect sphere or cylinder may be produced by Russian machinery from Siberian nephrite, or large and 
oracetully shaped vases of simple form modelled in classical lines, like those exhibited at the last Paris 
lixposition; but it seems hardly fair to compare such mechanical triumphs to those of a humble Chinese 
artisan who has patiently labored for years at his lathe to shape, carve, and polish a single piece with the 
simple tools at his command. The personal element which gives a certain value to art objects is always 
wanting in machine work. ‘lhe tools may seem to be rude, but greater finish does not always increase 
their efficiency. Steel is no better for cutting-wheels than iron, as the latter material holds the sharp sand, 
which is really the cutting agent, better than steel; and it has been found by experiment that tubular drills 
of elder, soft as it is, are, for the same reason, almost as efficient as those of metal for boring hard stone. 

According to Mr. C. W. Iking, the Hindus were ‘‘the earliest perhaps of mankind to attain to mechani- 
cal perfection and facility in the carving of the hardest stones—the jade, agate, crystal, granite, ete.—into 
ornamental vases and other figures”; and he instances as examples the marvellous statuette of Buddha, 
about an inch high, carved out of one entire and perfect sapphire, a trophy from the sack of Kandy, now in 
the Mineralogical Department of the British Museum, and the large tortoise, nineteen inches long, carved 
in jade, which was found in a water-reservoir near Allahabad, now in the same museum, which is, he says, 
‘for fidelity to nature and exquisite finish worthy of the ancient Greeks.” India derived most of its know- 
ledge of art and letters, directly or indirectly, from ancient Babylonia; and Mr. King is no doubt right in his 
suggestion that the cameo-workers of classical times also took their technique from the seal-cutters of 
Babylonia and Assyria. ‘he common method of working was with the drill, or fornus, a tool with a blunt 
and rounded point, producing’ a succession of hemispherical hollows of varying: diameter, which was worked 
by a hand-bow. Emery, a granular combination of corundum with iron, of black or grayish-black color, 
was employed very early; it was known as smyrris, according to Dioscorides, a name derived from the 
Hebrew smir; it is the Naxian stone of antiquity, its chief source of supply having been the Grecian archi- 
pelago, and it is still in modern times one of the principal productions of the island of Naxos. 

A series of Indian cups and bowls of jewelled jade from Lahore was displayed in the London International 
Mxhibition of 1851. They were inlaid with a gold setting and mounted with uncut rubies, sapphires, and 
other precious stones, the brilliant effect of which was enhanced by the soft sheen of the white, translucent 
jade in which the jewels were embedded. ‘The official catalogue of the exhibition contains an account of the 
Indian methods of manufacture of jade and other hard stones, written by Mr. Augustus Summers, a resident 
at Cambay, from his own observations made on the spot. He says that rock-crystal and other varieties of 
quartz, cat’s-eye, bloodstone, veined agate, lapis lazuli, carnelian, and chalcedony, were worked there into 


small objects of art and curiosity ; and that vast quantities of beads, up to the value of sixty thousand rupees, 
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: - wav of Bombay ‘hina, for the official rosaries worn in that 
were exported annually from Cambay, by way of Bombay, to China, for the official rose 
The Indian lapidary first drives an iron spoke, named khoredia, 
Cups and saucers and any other hollow articles are placed on this point 
Square and angular objects have to 


country. into the ground in an inclined 
direction, with one point upward. 
and chipped into shape to the required external form with a hammer. 
be sawn into shape with a toothless hand-saw charged with emery-powder. They are then roughly polished 
with a coarse and hard polishing stone called dholin. The cavity is formed by the diamond-tipped drill to 
a depth of one fourth of an inch all over the spac 
places round the holes are then chipped away. 

are obtained; they are then polished upon prepare 
as the polishing plates which are attached to the turning-wheel. The prepar 
“The plates or dishes are made of emery (named korunge and samadah), a 


e, until it exhibits a honeycombed surface; the prominent 
This process is repeated until the form and depth desired 
d moulds of convex formation and of the same composition 
ation of these polishing’ plates 


or dishes is deseribed next: 


species of corundum of grayish-black color, listening lustre, and granular concretion. Its fine powder is 


obtained by trituration and levigation, and this, mixed with the seed-lac, forms the circular polishing plates, 
two in number: the first, or coarse-grained, is made in the proportion of three parts of ground emery to 
one of lac; the second, or fine-grained, is made of two and a half pounds of finely levigated emery to one 
seer of lac. A third, or finest, polishing dish is composed of warry (powdered carnelian) and lac in equal 
proportions. A copper dish is occasionally used for very hard stone, such as the Ceylon and other precious 
stones, and a wooden dish, made of deal or some other fine-grained wood, is employed for polishing the 
softer description of stone.” 

An interesting account of the native Indian lapidary wheel is given in the same exhibition report, quoted 
from the “Bombay Times”: ‘The wheel consists of a strong wooden platform, sixteen inches by six, and three 
inches thick. In this are two strong wooden uprights; between these is a wooden roller, eight inches long 
and three inches in diameter, fastened into a head at the one end; this works on an iron spindle or axle at 
ach end. On the one end the axle is screwed and fitted with a nut, by which the cutting or grinding wheel 
can be made fast. The lap-wheels consist of two circular discs or cakes of lac with ground corund, coarse or 
fine according to the work; of a copper disc for polishing the very hard, and a wooden one for finishing the 
work of the softer description of stone. These are spun backward and forward by a bow, the string of which 
passes round the roller. The lapidary sits on his hams, steadying the wheel with his foot, and holding’ on 
the stone with his left hand while he works the bow with his right.” 

The technical methods of the Indian lapidary are remarkably similar to those of the Chinese, although his 
apparatus, as described here, is still more primitive in character. ‘There is no treadle, while the Chinese 
craftsman spins his wheels with a reciprocating treadle worked by his feet, so as to have both his hands 
free for the lapidary work. 

But modern Indian work in jade cannot compare in artistic value and finish with that of the time of the 
magnificent Mogul emperors of the seventeenth century, who were such liberal patrons of the decorative 
arts and had a peculiar traditional reverence for jade. There are many remarkable examples of this period 
in the Collection, numbered 755-787. Seven of the choicest specimens of jewelled jades are illustrated in 
the accompanying colored plate, where the two chief varieties of creamy white and sage-ereen so character- 
istic of Indian work in jade are well represented. In the old work only the most precious gems are used, 
notably the diamond, ruby, emerald, and occasionally the pearl; in the case of the bottle, No. 779, a striking’ 
effect 1s produced by inlaying thin plaques of fluted white nephrite on a dark sage-green background. In 
more recent work the sapphire, ruby, diamond, emerald, cat’s-eye, coral, topaz or zircon, and turquoise are 
all used. ‘he jewels are inlaid in floral and other designs by cutting out a space somewhat larger than the 
Jews itself and hammering fine gold into this space, the edge of the soft, ductile gold being turned over to 
fasten or secure the jewel. In most instances the jewels protrude above the jade itself, but in No. 779 all 
the metal-work has been ground off smooth, giving the effect of a damascened surface. | 
| The methods of working jade in Persia and the other Mohammedan countries of western Asia, where it 
IS wrought into hilts for swords, grips for daggers, talismans with inscriptions from the Koran and other 


4 


mystical formule, are much the same as those employed in India. According to M. Al. Gayet, the author 
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of “L’Art Persan” (Paris, 1895), s OT Bid UP : 
ersan” (Paris, 1895), some of the Persian carved stones, from the rarity of their material 
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and the perfection of their sculpture, are worthy of being classed as jewels. Jade, agate, onyx, amethyst, 
turquoise, rock-crystal, carnelian, chalcedony, heliotrope, chrysoprase, and sardonyx are treated there with a 
sureness of touch which reveals a craftsman possessing every secret of the glyptic art. The jades are gen- 
erally, he says, of a clear tint, either yellowish-white or pale green, and of varied tone, the latter being 
veined with olive-green and the former jaspered with shades of milky yellow. These different shades are 
especially apparent on objects of some importance, such as sword-hilts or flasks; but all pieces, large or small, 
show evidences of having been fashioned by a gradual working down of the jade by a process such as we 
have seen employed in India,—a regular drilling of little holes deepening the hollows and swelling the out- 
lines. M. Gayet is inclined to think that the Persians were the pupils of the Chinese craftsmen in the art 
of carving jade, but the process he describes so eloquently seems to be rather that of the Indian lapidary, 
and it may perhaps be traced back, as has already been remarked, to the ancient seal-cutters of Babylonia 
and Chaldea. 

It could only have been by a very graduai course of development and improvement that the Chinese, 
Persians, and Indians could attain such facility in the working: of jade. The prehistoric people of re- 
mote neolithic ag 


at Poor 


tools and weapons had certainly, as will be seen presently, no mechanical apparatus of the kind at their 


‘s who used nephrite, jadeite, and chloromelanite for the manufacture of their primitive 


disposal. Nor had the modern jade-using savages, such as the natives of New Zealand, New Caledonia, and 
other islands of the South Sea, and the aborigines of Alaska and British Columbia, who at the time of their 
discovery had hardly advanced beyond the stage of culture of the ancient neolithic tribes of France and 
Switzerland. ‘The best account of their methods has been sketched by Sir John Evans in his ‘“ Ancient 
Stone Implements,” where he precedes his description of the implements themselves by a general account 
of the more usual processes adopted in the manufacture of stone implements in prehistoric times. ‘The 
justice of his conclusions, which were generally tested by personal experiments, has been confirmed by those 
of subsequent observers. Jade was too tough a material to be fashioned into shape by chipping with a stone 
pick or hammer, like ordinary stone weapons, so that the original block had to be first cut up with a sharp 
saw-like tool. Dy. IKXeller found that many of the nephrite celts discovered in the Swiss lake-dwelling's 
showed evident traces of having been partially fashioned by means of sawing. ‘The block of nephrite is sup- 
posed to have been sawn, either with or without sand, by means of flint flakes, and possibly also of strips of 
hard wood or bone used in conjunction with an abrasive. ‘he sides and edges of the celt thus sawn out were 
then ground down, the grindstone on which they were polished being fixed and not rotatory; the strive run- 
ning along: the stone hatchets are generally longitudinal, proving that they were rubbed lengthwise and not 
crosswise on the erinding-bed ; sometimes rubbers of stone were also used, probably in conjunction with sand. 

These methods have prevailed among the more primitive jJade-using tribes up to recent times, as, for 
example, in New Zealand, Alaska, and British Columbia. Dr. G. M. Dawson, Director of the Geological Sur- 
vey of Canada, says of the last: ‘‘The peculiar adaptability of jade to the manufacture of implements is shown 
by the mode of working it which has been in use by the natives, which is clearly indicated by specimens 
from different parts of the whole region from the Fraser River to the Arctic Sea. A suitable fragment 
having been discovered, it has evidently been carefully sawn up into pieces of the required shape and size, 
the sawing having’ been effected either by means of a thong or a thin piece of wood in conjunction with 
sharp sand. This rude method of dividing the stone must have been very laborious, and produced a widely 
eaping cut before great depth was obtained. From the fragment of a boulder obtained at Lytton flat pieces 
intended for adzes have been sawn off, the cut haying been carried in from the surface, on each side, till it 
became possible at length to break the central rib by which the piece to be detached was still united to the 
main mass. The boulder from Yale shows the same process in an earlier stage, deep cuts having been made 
on both sides of the stone. Several of the adzes or chisels show that the same method of sawing was adopted 
to trim off the edges of the flat pieces first obtained, and to render them parallel-sided. Pieces thus cut 
from the edges are represented among specimens from graves near Lytton. Having been thus roughly 
blocked out by sawing, the surfaces of the adze were next generally ground flat. In the more finely worked 
specimens subsequent grinding has almost or altogether obliterated the original shaping furrows, and the 


surfaces have eventually been well polished.” 
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The processes of sawing nephrite in New Zealand ‘4 the manufacture of aboriginal implements are splen- 

. 4 pk : es ; - \ T 6 >© P a Art 4 TOT Kec ré y= TOT GK, 
didly illustrated in the Collection by the divided hatchet, No. 288, and the partly worke d water-worn blo¢ ‘: 
No. 299, which will be described presently. Both pieces are illustrated by pen-and-ink drawings in Volume II. 
a higher development of the ordinary celt, and the shaft-hole, as we shall see 


The perforated nephrite axe 1s 
ans of a hand-drill of some form or another, 


presently, must have been bored in many different ways, by me 
either whirled by the palms of the hands, or kept m rotatory motion by a cord or strap. The ‘‘fixe-drill,” 
for producing fire by friction, which was in use in most parts of the ancient world, would have furnished the 
earliest pattern for such a drill. The most primitive drill was the straight shaft, revolved between the out- 
stretched palms of the hand; the strap or bow drill was an improvement on the shaft worked by the hands; 
the pump drill, a further development of the bow drill. The bow drill in Asia and in northern Africa is 
traced back by Mr. McGuire, in his paper already quoted, to a period as early as the first monuments of these 
countries: he refers the strap drill to a similar mechanical period; and finds the pump or dise drill, which 
owes its origin to Egyptian culture, depicted among’ hierog] yphs of the fourth dynasty. He can discover 
no reference to any one of these drills by any early traveller in America, and he concludes therefore that 
the aborigines of America used only the plain shaft drill, although, he says, it might naturally be sup- 
posed that a people possessed of bows and arrows would have discovered the principle as well as the uses 
of the other drills. 

The primitive shaft drill is often pictured on ancient Mexican codices, being rotated between the palms of 
the operator for the production of fire. The Mexicans showed great skill in boring cylinders and orna- 
mental objects of jadeite, rock-crystal, and other hard stones, and they seem to have employed drill-points of 
tubular metal, probably copper, as well as of reed, to tip their shaft drills. An examination of a number of 
jade figures and objects from Oaxaca showed, as Mr. McGuire reports, that holes, one sixteenth of an inch 
or less in diameter, were bored in the hardest stones, the bottoms of which had conical projections, indicat- 
ing clearly the use of a tubular drill. At other points, however, he says that the small holes had been bored 
with solid points, probably of copper carrying grit. One little head of nephrite from Tasco el Viego, illus- 
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trated by him (Fig. 43), “clearly shows the employment of a metal drill of tubular form, and also one having 
a solid point. The ears have been designated by means of a depression made by a tubular drill having a 
shallow core not one fourth of an inch in diameter; yet in this small space a still smaller tubular drill has 
made a depression, leaving a cone in its centre little more than half the diameter of an ordinary pin’s head. 
‘The eyes are similarly bored, and on the back of the head, on either side below the ears, small holes, an eighth 
of an inch in diameter, have been bored at an angle to each other, as shown by the dotted lines in the figure, 
until they meet at the point of intersection, thus allowing strings or wires to be passed through the holes 
for purposes of suspension. ” 

This description has been quoted in full to show how much may be gathered from the careful inspection 
of a single specimen of old handiwork. An examination of the Mexican amulet of jadeite, No. 309, which is 
illustrated in the colored plate, will show clear evidence of the work of both kinds of drill, tubular and 
sold. ‘The eyes of the serpent have been bored with a large tubular drill, leaving central cores to be sub- 
sequently polished, while the holes for stringing the amulet in a necklace and for hanging pendants upon it 
have been pierced by solid points. See also the mask, No. 303; the long tubular bead, No. 306: and the bird’s 
head, No. 308, in the same plate, which will be again referred to later. | 

Jade has always been worked in the same lines as other hard stones, and Mr. Kunz, an expert in the art, 
has lucidly summed up the connections of ancient and modern lapidary craft in his work “Gems and Pre- 
cious Stones,” as follows: 

“The chipping of an arrow point, the grinding and polishing of a groove in an axe head, the drilling of a 
bead or tube or an ear-ornament, all were done by the application of the same lapidarian methods that are 
practised HOGHY, BY cutters of agates or precious stones. The cutter of to-day, with hammer. chips into shape 
one ney ane or piece of agate before it is ground; and there is little difference between the ancient method of 
drilling and that of the present. The stone bead of ancient time was drilled from both ends, the drill holes 


often overlapping or not meeting as neatly as by the modern method of drilline from one end 


'The old way of drilling: is sti actised 3 th Pee ae ae node eee 
7 y of drilling: is still practised in the East, where the primitive bow drill is used by lapidaries 
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to-day precisely as it has been used by savage tribes in all quarters of the slobe, though producing at different 
periods different qualities of work. Nowhere was its use better understood than in ancient Greece and Rome, 
where, by its means, were engraved the wonderful intaglios and cameos which now erace our museums, and 


which have never been surpassed in any period of the world’s history. For the special use of sem-engeray- 
touch or softness of feeling which artists attained by use of the bow drill. The instrument known as the 


dental drill 1s really an improved form of bow drill, working much more rapidly. A dental engine provided 


ing, the bow drill has been replaced by a horizontal lathe, which, however, does not allow the freedom of 


with a suitable series of drill-points answers every purpose, and has been found especially useful in expos- 
ing fossils and minerals when covered with rock, the objects being opened with great rapidity, with little 
danger of injury. As shown by the writer in a paper on a new method of engraving cameos and intaglios, 
an artist could be so trained to the use of this improved bow drill as to attain the same softness and feeling 
developed by the old lapidarian masters. 

“In the ancient specimens of work, tubes from which a core had been drilled out by means of a reed and 
sand, revolved by the hand, were done as neatly as anything can be done, the reason being that the object 
was entirely drilled from end to end. This method of drilling is still practised, except that the hollow reed 
is replaced by the diamond or steel drill. When a valuable stone is being drilled, a sheet of steel or a thin 
iron tube is substituted for it. The polishing and grinding now are done on rapidly revolving dises, horizontal 
or lap wheels, as they are called, whereas formerly the slow process of rubbing with the hand on board or 
leather was perhaps resorted to. No lapidary can do finer work than that shown by the obsidian (and jade- 
ite) objects from Mexico, the labrets, ear-ornaments, and tubes, which are even more highly polished, though 
no portion of the circle is thicker than one thirty-second of an inch. 

‘“Many of the aboriginal stone objects found in North America and elsewhere are marvels of lapidarian skill 
in chipping, drilling, grinding, and polishing. Few lapidaries could duplicate the arrow points of obsidian 
from New Mexico, or those of jasper, agate, agatized wood, and other minerals found along the Willamette 
fiver, Oregon. No lapidary could drill a hard stone object truer than some of the banner-stones, tubes, and 
other objects made of quartz, greenstone, and granite that have been found in North Carolina, G eorgia, and 
Tennessee, or make anything more graceful in form and general outline than are some of the quartz dis- 
coidal stones found in these same States. These latter objects are often four to six inches, and occasionally 
seven inches in diameter, ground in the centre until they are of the thinness of paper and almost trans- 
parent, and the great regularity of the two sides would almost suggest that they had been turned in a lathe. 
This may have been accomplished by mounting a log in the side of a tree so that it would revolve, and 
cementing the stones with pitch to the end of the log, as a lapidary would do to-day at Oberstein, Germany, 
or by allowing the shaft of the lathe to protrude through the side of the log, and cementing the stone to be 
turned on this. The Kgyptian wood-turner at work in the Rue de Caire at the World’s Fair, Paris, 1889, 
might, with his lathe, polish a large ornament of jade or jadeite like the masks, idols, tablets, and other 
objects found in Mexico and Central America, or the jade knives from Alaska.” 

Aiter this cursory review of the principal instruments employed in the manufacture of jade objects at 
different times, and in various countries, we may proceed to a short survey of the Collection for further 
illustrations of the branches of work, beginning with the earliest and most primitive methods. 

Our knowledge of the processes used by prehistoric man in fashioning his tools and weapons is derived 
from two sources: 

I. A study of the objects themselves. 

II. ‘The recorded observations, in comparatively recent times, of the methods used among the uncivilized 

races of the world, as, for example, in the South Sea Islands and among the Indians of Alaska and North 


America generally. 


New Zealand Methods 


In New Zealand the working of jade existed until so recent a date that definite and minute descriptions of it 


have been given by travellers, missionaries, and Kuropean residents, derived from their own observations or 
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New Zealand seems to have been first visited by Tasman in 1642, but 


from the accounts of aged natives. egies 
who independently discovered the country in 1769. It was 


the first to explore the islands was Captaim Cook, . | 
declared a dependency of New South Wales in 1814, and a missionary was appointed a resident magistrate 
| to colonize it until 1826, and that was unsuccessful. It 


by the British government, but no effort was made | a | 
at that time differed but little, 11 at all, from the 


is probable, therefore, that Maori methods of working jade 


methods employed by them and by early man in working other stones, except that, as we have already seen 


and stated, the toughness of the material rendered impossible the methods of flaking and chipping so familiar 


in the making of implements from silicious stones or obsidian. 


Pebble Lorms 


In the earliest stages of the neolithic period quarrying would be unnecessary. In the very nature of things, 
fraoments of all sizes, and rolled pebbles, must have been abundant. Inthe case of the former 


sharp angular 
done except to adapt the fragment to the hand, while the rolled pebble 


probably little was required to be 
would often require nothing beyond giving it a sharp edge. Keller tells us (“Lake Dwellings,” Vol. I, p. 269) 
that at Concise and Meilen in Switzerland a large number of the finds were merely sharpened pebbles, and 
the Collection furnishes many similar examples. No. 192, a small knife from Lake Neuchatel, illustrated i 
color, was evidently fashioned in this way ; and it will be seen at a elance that the illustration of the thin Sann 
pebble, Cast A, required nothing but a cutting edge to make it an effective tool, and to make it more shapely 
the erinding away of a small projecting shoulder at one side would suffice. This pebble is paralleled by sev- 
eral in the Collection from China and the Jade Rivers of Turkistan. Among these Nos. 66), 60e, and 60/ 


may be mentioned. 
Cleaving 


When loose angular fragments or natural pebbles were not at hand and only large blocks or boulders were 
available, several different operations became necessary. The first was the preparation of the material. We 
have no eyidence that prehistoric man ever resorted to the use of fire in splitting rocks, as the jade-miners 
of Burma do at the present day. Stone hammers had therefore to be used to fracture the mass. ‘hose 
used for this purpose by the aboriginal New Zealanders were conveniently shaped boulders about the size 
of a man’s head. ‘They were of trap or quartz or similar stone, and were usually fitted with wooden handles. 
In order to guard against cracks, a deep groove was sometimes cut in the piece to be broken before striking 
the blow. ‘This splitting: process is comparatively easy in the case of nephrite, owing to its characteristic 
schistose slaty structure, which permits the mass to be cleaved into flat pieces along its line of bedding. It 
is probable that this was the only method used in reducing such large masses, as sawing would involve the 


expenditure of more time and labor than even prehistoric man, with all his time and patience, could afford. 


Battering 


When a suitable piece was fo . next oneratic ee Nee ee 7 ~" 
. > piece was found, the next operation was the shaping of it. In some cases this was done by 
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bruising” or battering it with a smaller stone hammer. The Collection possesses several specimens that 
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were entirely battered into shape. They are very rude in form and show either the fractured surface or the 
natural boulder-marks. Some were hammered into approximate shape and then round, as, for example, No. 
+) *) ‘ =F \ la ‘ 7 4) in ay) me im * x) ae, - r T » ~ - , | 
200, a hatchet trom Lake Constance; No. 188, a chisel from Lake Neuchatel; and No. 207, a hatchet from 
Brittany, Krance. 


Grinding 


Grinding was one of the commonest processes resorted to bv early man. ‘lhe tools used in the process 


seem to have en pretty , 2 Same evervw r : 
| to have been pretty much the same everywhere. Keller heures gerindstones of sandstone found 


In the "© a] > ) s att - eee Jet | Ta, é 1 wr e . " 
> remauns Of Swiss lake-dwellings, and several varieties of sandstone are mentioned by Chapman as 


( hapman, 'ransactions of the New Zealand Institute (1891) ' 519 
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haying been used in New Zealand. One variety greatly used there was called hoanga, and the commonest 
form seems to have been that of a large block held between the feet, the object to be @round being’ passed 
back and forth on it, water being supplied from a calabash or the like suspended above it. A fine specimen 
of hoanga is labelled 20,285 in the Archeological Museum of the University of Pennsylvania. Smaller orind- 
stones were used in the hand. ‘The Rey. Mr. Stack, one of the early missionaries quoted by Chapman, 
says that when a native found a suitable piece of stone for the article to be made he placed it either on the 
ground or on a slab of wood cut to fit it and rubbed it with a hoanga, the greenstone being kept continually 


moistened with water. 


Sawing 


Sometimes objects were first sawn into shape. We have innumerable examples of this process. It was 
accomplished in New Zealand by means of a sharpened slab passed back and forth saw-fashion. Chapman, 
in his essay “On the Working of Greenstone” in the “Transactions of the New Zealand Institute” (Vol. 
XAALYV, 1892), a rich mine of information regarding jade and jade-working in New Zealand, tells us that thin 
slabs of wood were often used with wetted sand; and the same writer quotes Major Heaphy, who in 1848 
observed the Maoris of the Middle Island using thin pieces of sharp quartzose slate worked saw-fashion 
with water. ‘che material used, however, seems to have been varied, and was known by a variety of 
names. Shortland (quoted by Chapman) gives a long 
list, mentioning among them a kind of sandstone called 
mania, Which he describes as a “soft cutter.” The 
“hard cutters” were made of trap or some similar rock. 
Chapman also speaks of flint and wet sand being’ used. 
There is in the Collection a cutter of eritstone that 


had been used by the aborigines of British Columbia, 





and is Shown in the accompanying: illustration. 

It appears to have been difficult for prehistoric man 
to saw a stone clear through from one side so that the pieces would fall apart. It was usual, therefore, to 
perform this operation by cutting from opposite sides, the uncut portion left in the centre being: afterward 
broken by a smart blow, leaving rough edges which had to be ground away later. 

I'his method of sawing: is abundantly illustrated in the Collection. One of the best examples is No. 288, 
the divided hatchet from New Zealand, already mentioned. In this specimen the irregularities of the ragged 

hat 


shown in the illustration of Cast Q, along New Zealand or New Caledonian flat hatchet, 14 inches long 0.87 


projecting edges of the broken core fit into each other with great exactness. Another good example is t 


inch thick, which was undoubtedly part of a large flat slab, from which it was separated by partial sawing's 
from two faces, anda blow. ‘The rough edges left by the fracture are still very prominent. Other examples 
that may be mentioned are No. 247, from Alaska; No. 228, an axe from British Columbia; and No. 235, a chisel 
from the same locality. In some instances the fractured core is quite thick. In No, 243, a very rough 
Alaskan adze, the fractured core is fully three quarters of an inch thick, and must have required a very severe 
blow to break it. ‘The core of No. 278 is five eighths of an inch thick. In other cases again it is very thin, 
as in No. 241, a large axe from Alaska, and No. 268, a little flat triangular knife from the same locality. In 
a largve number of other cases both the saw-marks and the rough edges bave been entirely obliterated by 
orinding, or only faint traces remain, as in No. 249, a well-formed Alaskan adze. 

This method of sawing seems to be characteristic of New Zealand, the Bering Sea coast of Siberia, Alaska, 
British Columbia, Mexico, and Central America. ‘Traces of the sawing operation are rare elsewhere, being 
found only on some five or six specimens from the lake-dwellings of HKurope. It does not follow from this 
that sawing’ was an uncommon process with the prehistoric inhabitants of Kurope. It may only mean that 
traces of sawing have been obliterated. 

One of the most interesting examples of sawing in the Collection is furnished by No. 299, a large stock- 


piece from New Zealand, showing: as it does several ground facets and saw-marks, and especially an arrested 


rT aT re a6 25 & _o" = =", 
"Ee Pils ne +7 OR 4 - fae or ee art shalert ia C2. = am co oe ~~ i Dana See. 23 - E ‘ Jey 
te - a att FO RDO 








212 THE OPERATIONS OF POLISHING AND PECKING 


. eee noth. : 295 centimetres in breadth at top, probably 
attempt to remove a long piece, 14 centimetres in length, and 2.29 c D> | 


( : enavea made hv Sawine are 15 millimetres in depth, and a very little further 
for a kuru. or ear-drop. The grooves made by sawing are 


ass. Both grooves are curved, thus 


cuttine: would have sufficed to separate this kurv blank from the n 
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-ouchly outlinine the ultimate contour of the finished ear-drop, and both are wide, owing Im p wt probably 


to the play of the cutting-tool and partly to 1ts bluntness. 
The block itself is nearly 28 centimetres length, 10.6 centimetres in breadth, 


Its edge was probably not wider than three 


to three and a half inches. 
and 5.1 centimetres in thickness. es 

It is interesting to note what Hochstetter says in regard to the shaping out of these ear-drops. ‘ When 
an ear-drop is to be made, a straight piece of wood is tied with flax on the piece of nephrite mat has been 
selected. A piece of flinty slate is then rubbed along the wood up and down, the nephrite being kept wet. 
It takes several days, often a week, before the cut has been made.” ’ 

[t is known that strings or thongs have been used with water and an abrasive in stone-cutting, but this 
method is not exemplified by prehistoric specimens in the Collection. The same remark applies to wire, the 
ase of which the Maoris soon learned after coming into contact with Europeans. It is evident that the cut- 
ting-tool of the prehistoric workman was of firm material and had a straight cutting edge. Quite a large 
number of specimens illustrate this point. One of the best is No. 205, an uvegular four-sided slab from 
Guatemala, from the centre of which a round piece had been cut, apparently by a hollow cylindrical drill, 
before the slab itself was removed from the larger block of which it had formed a part. ‘This was done by 
six sawines in six different directions, and so carefully executed was the operation that only two tiny unsawn 
portions remained to be fractured when the slab was detached, leaving a cylindrical projection on the original 
mass. It is evident that the care shown in the sawing: was prompted by a desire not to mar this projection 
with saw-marks. The marks on the under side of the slab are remarkable for thei straightness and regu- 
larity, showing that a rigid body had been used—perhaps a sheet of copper, as this metal was known and in 
use in Mexico long: prior to the Spanish conquest. Its softness made it a good matrix for the abrasive used. 
Other specimens in the Collection show similarly regular straight cutting marks, notably No. 179, a small 
hatchet from Lake Neuchatel. 

Many specimens in the Collection show that they had been shaped entirely by grinding, a process which 
has already been fully explained. No. 253, a hatchet from British Columbia; No. 171, a knife from Switzer- 
land; No. 208, a hatchet from Alzonne, Irance; and No. 285, a flat axe from New Zealand, may be men- 


tioned. Several specimens still show marks of the fine abrasive used. 


Polishing 


After chipping, grinding was probably one of the earliest processes used by man, and it was the only process 
possible in producing the sharp edge he needed in his various industries. The smoothing and polishing: of 
the completed implement were also accomplished by grinding and rubbing, the material of the polisher being’ 
probably some finer-grained mineral than that used in the process of grinding into shape. Polishing: stones 
for use In making the jade musical stones are mentioned in the oldest historical records of the Chinese as 
toring part of the tribute paid by certain western regions, but the nature of the stones is not mentioned. 
Wherever neolithic stone implements have been found in KMurope, polishing: stones have also been found. 


Chapman says that in New Zealand micaceous slate was used. When travelling, a Maori would take with 
him the object he was working: on and some Slate, and at every halt a rub would be taken at it. A native 
would get up at night, he says, to have a polish at a favorite meré, or take it down to the sea-hbeach and 


work away by the surf. 


Pecking 
lmplements thus polished and intend : 
; " ; c lif ac] LO be 4 ‘ ‘ i ’ . Fr , : 
mounted im a handle or holder were afterward roughened by 


< reas ie better to secure the tool in its mount. The Collec- 
tion furnishes numerous examples of this peckine, some of 


hammering or pecking: on the sides or near the head. 4] 


them with handles. A study of these seems to 


yaTea }" QO Tebbu UG , ; ‘ 
Hochstetter, On the Occurrence and the Different Varieties of New Zealand Nephrite (1865) 
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show that the process was peculiar to the Swiss lake-dwellings and to France. Not a single instance is found 
among those coming from China, New Zealand, Mexico, British Columbia, Alaska, or the Bering’ Sea coast of 
Siberia. In the three last-mentioned localities, and sometimes in the lake-dwellings of Switzerland, the same 
purpose seems to have been served by utilizing the natural roughness of the implement, as in No. 197, a 
Kiife with a deer-horn handle from Lake Bienne, which still retains the roughness of the original mass, and 
No, 247, an adze from Alaska set in a rough-shaped walrus-bone handle. These two specimens illustrate 
very Clearly the difference in mounting of the two localities. In Switzerland deer-horn was used for holders. 
and was probably fitted upon the head of the implement while green, or secured there by pitch. In Alaska 
and British Columbia bone or ivory was used, the rough head of the tool being secured in the bone after it 
had been softened by boiling, the natural contraction due to cooling giving it a firm erip. 

Among the mounted specimens from the Swiss lake-dwellings that exemplify this pecking the following 
may be mentioned: No. 172, a hatchet from Neuchatel, roughened by pecking on the sides and near the top. 
which is set in a polished deer-horn holder, shaped at the upper end to fit into a handle or haft; No. 188, a 
small hatchet from the same locality; No. 196, a knife from Lake Bienne; and No. 168, a small hatchet in 
deer-horn holder. 

Among the unmounted ones attention may be directed to No. 176, from Lake Neuchatel; No. 202, from 
Lake Constance; and from France, No. 207 from Brittany, No. 212 from Authon, No. 209 from Alzonne, and 


No. 215 from Puylaurens. 


Drilling 


The perforated prehistoric objects in the Collection are comparatively few in number— less than a score and 
a half. ‘They are all polished and come mostly from Mexico and Central America. China and New Zealand 
come next; then Alaska with two specimens; and a solitary one from the Bering: Sea coast of Siberia— which 
may be Alaskan —and one from New Caledonia. There is a cast in the Collection, O, a chisel-shaped hatchet, 
the origin of which is uncertain. It is said to have been found in Estremadura, Spain, and Meyer claims that 
it is of Spanish origin, but Fischer that it is Mexican, basing his claim on the fact that it is perforated. Cartail- 
hac 1s of the opinion that it is not Huropean. Perforated stone implements are mentioned by Keller as having 
been found in the Swiss lake-dwellings, but none of these pierced objects are of jade, and the perforations 
seem to be confined exclusively to haft-holes. Not one of the German hatchets represented in the Collection 
by casts is pertorated. 

In considering this part of the subject two thine's are to be noted: 

Kirst. ‘The nature of the pertorations themselves. 


Second. ‘Lhe methods and tools used in making them. 


Nature of the Perforations 


Three different kinds of perforations are exemplified in the Collection: (1) Those which form part of a shap- 
ing’ operation, as in forming the arms and legs of the New Zealand heitihi, No. 315; the tubular part of the 
trumpet-shaped Mexican ear-ornament, No. 307, already described; and the small Mexican pendant in the 
form of a bird’s head, No. 308. (2) Perforations made to assist in mounting an implement or weapon, as in 
the New Caledonian battle-axe, No. 297. (8) Those intended for suspensory purposes. ‘T’his is the largest 
class, and is composed almost entirely of amulets and ornaments, the chief exceptions being the small knife, 
No. 285, from the Bering Sea coast of Siberia (or Alaska); the two hatchets from China, Nos. 292 and 2938; 
the cleaver from China, No. 294; and the New Zealand meré, No. 296. 

Some of the perforations are made direct through and through, drilling: from one face or side, the aperture 
on one face being wider than on the other, owing to the wearing away of the borer as the work proceeded, 
or to the shape of the borer itself. This is exemplified in the Chinese and Alaskan pieces already mentioned: 


in the faleon’s head. No. B08. from Mexico: and in the two small Guatemalan tablets, Nos. 300 and 301. In 
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Ra ne. £ a annosite sides or faces . meeting: point being’ narrow 

other specimens the drilling has been done from two opposite sides or faces, the meeting’ } o ne 
. . . ‘ 4 - . .v > a6 : ’ be » ; ¢;y* 
and the external apertures wide and crater-like, the whole perforation presenting 
his method is exemplified in No. 297, the battle-axe already 


the appearance of two 


hollow truncated cones connected at the apices. 
referred to; No. 303, the little Mexican mask; the five-lobed Mexic 
No 206 een . dhamoter af the nerforation IS : +t unifor coughout ; 
No. 306, the long Mexican bead, the diamete1 of the perforation is almost uniform thi Ig 
es, is as perfectly and evenly drilled as if done by a mod- 


an bead, No. 305; and many others. In 


and the Japan- 


ese magatama, No. 847, classed with the tomb piec 
ern lapidary. 


, * Seer bears forations. Some are s aroinal, others subsurface 
A further remark may be made regarding these perforations. Some are submareginal, others subsurtace 


or “subcutaneous.” In the former case the drilling 1s begun on one face, near a corner or edge, and carried 
a certain distance, when it meets a similar drilling at an angle of 90°. This is well illustrated in the heitik, 
No. 315, which is perforated at the top in this way for suspension round the neck. A still more excellent 
example is the Mayan amulet, No. 809, with no fewer than eleven perforations of this kind around the edge, 
and two subcutaneous perforations formed by drilling at an acute angle in two opposite directions on the 
same face until they meet. In this specimen both of these kinds of perforation are not for the suspension of 
the piece (this is also provided for), but for suspending the small ornaments with which Mexican idols are 
frequently decorated. These were of jadeite, obsidian, amethyst, and the like, and are frequently found in 


ancient Mexican graves. 


The Drill 


The drill employed in making these perforations was usually a sharp-pointed hard stone of some kind, such 
as flint, obsidian, trap, and the like. Dr. Shortland, one of Chapman’s correspondents,’ states that in New 
Zealand a sharp-pointed stick of soft wood was used with sharp, biting sand and water. Hochstetter,- who 
visited New Zealand at a later date (about the middle of the nineteenth century), says that perforations were 
made with a piece of flint or chalcedony tied to a round stick, which was twirled as fast as possible between 
the hands in the same manner as he had seen the natives of the Nicobar and Caroline Islands make fire with 
two pieces of wood of different hardness. A more elaborate contrivance is described by Chapman (p. 499) 
as in use by the Maoris: “A sharp piece of flint is set in the end of a split stick and lashed in very neatly. 
The stick is about fifteen to eighteen inches long, and is to become the spindle of a teetotum drill. Tor the 
circular plate of this instrument the hardened intervertebral cartilage of a whale is taken. A hole is made 
through this, and the stick firmly and accurately fixed in it. ‘l'wo strings are then attached to the upper 
end of the stick, and by pulling them a rapid rotary motion is given to the drill. When an indentation is 
once made in the pounamu (nephrite) the work is easy. As each flint becomes blunted it is replaced by 
another until the work is done.” White, author of the “Ancient History of the Maori,” and the owner of a 
large archeeological collection which includes over six hundred greenstone objects, is quoted by Chapman 
(p. O11) as stating that the Maoris in his neighborhood substituted two stones for the disc. 

As Sir John Kvans remarks,* “The use of a drill in some form or other, to which rotary motion in alter- 
nate directions was communicated by a cord, is of great antiquity. We find it practised with the ordinary 
bow by the ancient Egyptians, and Ulysses is described by Homer as drilling out the eye of the Cyclops by 
means of a stake with a thong of leather wound round it, which he pulled alternately at each end like a ship- 
wright boring timber.” 

That hollow reeds, tubes of elder, and the like seem to have been used, we have evidence among the stone 
implements of the Southern United States at some pre-Columbian period; and Keller* found in some of the 
stone implements of Meilen partial borings at the bottoms of which projecting: points had been left standing. 
indicating the employment of some kind of tube as the boring: tool. ne ’ 


his method has long: been in use in 


China, and MeGuire’ reproduces a drawine fr atria. at an Hawnt} Ae ; ; 
} “¢ wing trom Petrie of an Keyptian example of a tubular drill-hole in 


oranite. 


‘Transactions of the New Zealand Institute, 1891, p. 515. 
*'The Oceurrence and the Different Varieties of New Zealand Neph- 
rite. L865. 


* Ancient Stone Implements (1872), p. 44. 


*loake Dw noc ip Ss PRL ‘1O70> - 
Lake Dwellings of Switzerland (1878). I. 25. 


A Study of the Primitive Methods of Drilling (Washington, D.C.. 
1896), p. 652. = : 


DRILLING A CYLINDRICAL PROJECTION ON THE BLOCK 5 


e. 


A somewhat remarkable example seems to be afforded by No. 298, an irregular four-sided slab of Guate- 
malan jadeite from which a round piece had been cut, apparently by a hollow cylindrical drill, before the 
slab itself had been removed from a large block which was being fashioned into some sort of vessel. The 
aperture measures on the rough surface 1.625 inches in diameter, and on the under side 1.5 inches. This 
example differs from that observed by Keller in the fact that the drilling does not seem to have been for the 
purpose of forming a hollow perforation, but for the purpose of forming a cylindrical projection on the block 
that was being worked upon. The specimen itself furnished no evidence regarding the material of the tube 
employed. It may possibly have been of metal, as the finder states that in a cave about twelve feet below 
its finding-place on Mount Tacana both stone and copper tools were found. We know that Mexico and 
doubtless also Guatemala had reached the copper age when America was discovered. 

The Cakchiquels who inhabited this part of Guatemala belonged to the cultured Mayan stock of Yucatan. 


and were related to the Tzentals of Chiapas, already mentioned in connection with No. 309.! 


‘See Brinton’s Annals of the Cakchiquels (Philadelphia, 1889). 
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WORKED JADE 


go N Part LI, under the superintendence of Mr. Kunz, jade has been considered as a 





mineral substance, and apart from the uses to which it has been put by man, though 
many worked specimens, some of them of rare artistic beauty and value, as well 
as many of ruder form and workmanship, were referred to. In Part IL both Dr. 
Bushell and Mr. T’ang have touched upon some of the uses to which jade has been 
put in China; but even that part of the subject is worthy of fuller treatment, and 
in the pages which follow it is proposed to consider the whole subject somewhat 
in detail, in connection with the products of man’s industry and skill which make 
up the Collection. In Part IV the methods of working jade have been described, 


aud we now pass on naturally to give an account, under the heading: of “Worked 


Jade,” of some of the objects fashioned by these methods of working. 


These may be divided into two great classes, each with several subdivisions: 

I. ‘The relies of the savage and barbarous peoples classed as prehistoric: 7. e., who lived prior to the 
beginning of history in thei several localities. 

ll. ‘The ornate and artistic specimens of the lapidary’s art, the product of civilized peoples in historic 
times. 

This arrangement is more convenient than scientific, but it will conduce to brevity and clearness in 


statement. 
L PREHISTORIC 


The Stone Age 


THe part of our subject which falls under this heading takes us back to the Stone Age of the world, when 
man, at least in the earliest stages of his existence, lived in eravel-pits and caves, in a nude or semi-nude 


condition, dependent for sustenance on the natural fruits of the earth or the flesh of such animals as he felt 


19 
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220) USE OF JADE ASSIGNED TO THE NEOLITHIC AGE 


h as had fallen in combat with other equally wild animals. He was a creature 


himself able to tackle, or suc 3 
h abundant opportunities for enterprise and 


of many needs, poorly equipped for the struggle of life, but wit 
‘invention. and for the development of whatever natural ability or mental powers he possessed. 


It is no part of our purpose to discuss the duration of this earliest period of human hie on the globe, nor to 


speculate in regard to the epoch in geologic time when it beg’ 
man, or the particular part of the world in which he first appeared. 


earth in very remote times, long before the dawn of history in even the o 
1s in his strugele for existence, and experience, the great teacher 


an; nor are we concerned with the origin of 
We find traces of his presence on the 
ldest nations, and we take him as 
we find him. He needed tools and weapo} 
of all times, taught him what materials were best adapted for his purpose and how best to fashion them 
into suitable implements. Stocks and stones were his stand-by for many a long day, and we learn now, 
from a study of the many objects he has left ‘n the caves in which he sought shelter, or which he lost in the 
earth, or which fell through the flooring of the pile-dwelling he occupied, or which he buried with his dead, 
just how he waged war on nature and adapted himself to his environment, increasing, no doubt, as time 


went on, in comfort and culture, and in ability to cope with the conditions which beset him. 


Its Divisions 


This stone-using age has been divided by archeologists into a Paleolithic, or “ancient,” stone age, when 
methods and forms were crude and appliances few, and a Neolithic, or “newer,” stone age, the age of polished 
stone, when man had made some progress and was able to use harder and more costly material requiring 
more skill and more labor in its working, but doubtless giving better service than that used in the earher 
period. It is to this later, or neolithic, age that the use of jade is assigned. ‘Lhe ¢ ollection therefore con- 
tains no specimens that could be assigned to the paleeolithic period, and we are not concerned with it except 
in so far as it throws light on the general condition of mankind at and preceding the dawn of the neolithic 
period. It is best studied in western Europe, especially in France, and was established about 1860 as a 
ereat division of the Stone Age through the labors of M. Boucher de Perthes and others, being based chiefly 
on the finds made by the former in the river-drift gravel-beds of the Somme, the Seine, and the Oise. Similar 
finds under somewhat similar conditions were made in England, and, after much controversy, a Paleolithic 
division and a Neolithic division of the Stone Age have come to be generally accepted by both geologists 


and archeeologists. 


The Paleeolithic Period 


Rude though 1t was, the paleolithic period was an age of progressive change. At first man ran wild, with- 
out clothing or shelter, in the hot, moist climate which then prevailed, and had for his companions the deer, 
the hippopotamus, the Llephas antiquus, and the rhinoceros. In course of time the climate changes, cold and 
wet taking the place of the heat and humidity of the earlier stage, and a glacial period begins. Man retreats 
for protection to the caves, where the cave-bear, the hyzena, the Irish elk, the mammoth, and other ereat 
mammals bear him company. As the cold increases the reindeer and other arctic animals appear, the wild 
horse occurs, but the rhinoceros disappears; chippings of flint beein to be used as spear-heads, and horn, 
bone, and Ivory come into use. The rigors of the Ice Age make covering for the body necessary, hence we 
find rude flint scrapers for dehairing and softening: skins, and knives for cuttine them: and wel and sinew- 
thread for fashioning them into clothing come into use. The reindeer aaheaas'en number, the urus appears 
and flint continues in use; but the use of bone, horn, and ivory increases and the beeinnines of Sate 
are noticeable. ~ or lecor 

PEER all this poyee man's cutting implements were mostly made of stone. principally flint sharpened 
by chipping or flaking, the arts of grinding: and polishing being as yet unknown. 

With the gradual passing of the Ice Age the earth becomes more habitable, the reindeer and other arctic 


animals migrate northward or upward with the receding cold, the caves are eraduallv relinquished as shelte1 
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No. 196 No. 181 
KNIFE IN HANDLE HATCHET 
Jadeite Nephrite 


Lake Bienne Lake Neuchatel 


No. 192 No. 197 
KNIFE KNIFE IN HANDLE 
Nephrite Nephrite 
Lake Neuchatel Lake Bienne 
No. 198 No. 194 
HACEG- EL ECE KNIFE 
Nephrite Nephrite 
Lake Constance Lake Neuchatel 


No. 183 
HATCHET 
Nephrite 


Lake Neuchatel 


No. 186 
CHISEL 
Nephrite 


Lake Neuchatel 


No. 180 
HATCHET 
Nephrite 


Lake Neuchatel 


PREHISTORIC IMPLEMENTS FROM LAKE-DWELLINGS OF SWITZERLAND 
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fishing and hunting become more general, the range of communication is extended, man roams further afield, 
and discovers many new materials and new sources of supply; he comes into contact with other tribes or 
communities and learns from them; gradually nomadic life is abandoned, settlements are formed in desirable 
spots, agriculture is introduced, and domestic animals appear. Flint-chipping continues, but the workman- 
ship 1s better; the arts of grinding and polishing are discovered; and man enters on a new era of progress,— 
the Neolithic age,—to be followed after many generations by that of Bronze, and this again by that of Lron. 

As has been said, this picture of early conditions applies particularly to western Europe; but it must be 


borne in mind that glacial ice did not cover every part of the globe, or any considerable portion of it, at any 





time,—in fact, did not cover every part of Hurope,—nor was every part of the earth then inhabited. Population 
was naturally sparse, and many an extended region lay untrodden and unknown,—thousands, perhaps myriads, 
of years elapsing between the palseolithic period in western Europe and the beginnings of prehistory in 
those countries where the Stone Age still lingers in contact with the Metals, as in New Guinea and New 
Caledonia. As Hoernes remarks, “the dividing line between the historic and the prehistoric is not a straight 
line.” Historic conditions had prevailed in the Old World for thousands of years before the New World was 
discovered, and New Zealand was still in its stone age when Tasman in 1642 made us acquainted with its 
existence ; and when Captain Cook visited it in the second half of the eighteenth century it was still unchanged. 


Kven at the present day the peasants of Spain use stone tines in their rudely constructed harrows. 


MATERIAL 
The Neolithic Period 


THE material used for implements by prehistoric man in the Neolithic age was of the most varied kind. Dr. 
Ludwig Leiner enumerates sixty different minerals in use in thirty-six stations of the Lake Constance region 
alone, and scores of other kinds of stone found in other prehistoric settlements are not included in his list. 
It is evident from this that the prehistoric workman took the material he needed from that found ready at 
hand. It is not probable that he went wandering about, looking for some ideally perfect material; but having 
found from time to time what seemed to him to be of possible use, he gathered it in and laid it by until he 
needed it, if he did not need it at once, and its quality as determined by some simple comparative test 
would suggest its particular use, whether tor cutting or hammering, boring or crushing. 

Jade was, no doubt, one of the most prized materials. Like well-tempered steel, it possesses in finely 
adjusted proportions the qualities of toughness and hardness, which are essential in a high-class cutting im- 
plement; while its apparent scarceness, and the beauty and enduring qualities of the finished tool, would 
enormously enhance its value in the eyes of its owner. 

But we are here dealing with prehistoric jade artefacts, not with nature’s products, and it is time to hasten 
to a consideration of these and of the localities in which they have been found, and in dome: this we shall 


confine ourselves to the examples furnished by the Collection. 


NEOLITHIC JADE OBJECT'S 


Tue jade relics of the Neolithic period found in this Collection may be divided into two classes: 
I. Articles of every-day use, such as (a) implements and (b) weapons. 
II. Objects to be worn on the person—(qa) amulets, (b) ornaments, (c) souvenirs, (d) objects carried as 


insignia of rank or badges of office, or intended for ceremonial uses. 


Implements 


[It has been customary to designate as celts all objects included in the first class, except, of course, needle-like 


tools, piercers, borers, arrow-points, and the like; but so many different forms are classed under this name 
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a : At Tal es n France : + everything: is called a 
that some little differentiation is both necessary and possible. In Mrance almost everything 1s ca 


“hatchet,” and elsewhere there is a tendency on the part of some, 3 
A study of the specimens in the Collection 


in dealing with the Neolithic period, to 


call all cutting implements of stone “polished stone hatchets. 


shows that both terms are too general, for many implements, on the analogy of modern tools, may without 


. . e ae — : Bing ar form : ine that they were probably 
impropriety be called axes, and many more show from their form and mounting | abh 


used as adzes. In the case of others, again, the chisel form is apparent, and this naturally leads to the knife. 


Jade was never used for hammers, or, to be more exact, hammer-stones of jade have never been found, 
although the flakes of chert from which the modern Eskimos manufacture their arrow-heads are produced, 
according to Sir Edward Belcher,! who saw the process, by light taps with a hammer formed of a very 
stubborn kind of jade or nephrite. One of these jade hammers, which was exhibited by him, was oval in 
section. about three inches long and two inches broad, and was secured by a cord of sinew to a bone handle, 
against which it abutted; the ends were nearly flat. Prehistoric arrow-points of jade are also rare, yet a 
number were found in ancient caves at Mentone and shown at the Sixth International Congress of Prehis- 
toric Archeology and Anthropology which was held at Brussels? in 1872; and one from China has been 
referred to in Part IJ. The chipped arrow-point of the commoner mineral flint was, no doubt, a more effec- 
tive missile, and it had the further recommendation that it could be speedily and cheaply replaced. We are 
thus narrowed down among edged tools to axes, adzes, hatchets, chisels, scrapers, knives, gravers, harpoons, 
and the like, and among objects of general utility to knife-sharpeners, pestles, and picks. It must not be 
concluded from this classification, however, that any hard and fast line can be drawn between an axe and a 
hatchet, or that the implement which for convenience we call a hatchet or a chisel was never used as a 
knife, or that the axe or the adze could not be used as a pick. HKyen im modern times a penknife, origi- 
nally designed for the making and sharpening of quill pens, may be put to a oreat variety of uses, and 


may serve a man, on occasion, both as a pen and a stiletto. 


d [ves 


The axe-blades of the Collection represent six different localities, and are very varied in form and finish. 
The longest is from China, No. 292, a finely polished piece, 8.66 inches in length, with convex faces and 
curved cutting edge; the largest and roughest are from Alaska. ‘These last vary in length from seven 
to eight inches, and betray only a minimum of effort and care in their manufacture. ‘The largest, No. 242, 
is 8 inches in length, 2.875 in breadth, 1.875 in thickness, and has a weight of 2 pounds 11 ounces. ‘The 
smallest measures 7 by 3.125 by 1.44 inches, and weighs about 1 pound 15 ounces. A better-made axe, 
No. 219, comes from Mexico. It is long, narrow, and thick, is as black as a chloromelanite, and has been 
smoothed by grinding. No, 228, from British Columbia, is narrow and thin, has a straight edge, and has 
been polished all over. But for the cutting edge, it might be classed as a chisel. | | 

In No, 289, from New Caledonia, we have a different type of axe, shaped and finished in the manner of the 
‘polished hatchets.” It is about five inches in height, has a wide crescent-shaped cutting edge, convex faces, 
and thin sides which slope up symmetrically to a thin, narrow head, as shown in hee colored illustration. 
A larger and heavier one, No. 254, from New Zealand, is somewhat similar in form, but is not so well pro- 
portioned. It has been polished all over, and shows a much higher state of culture on the part of the 
people who made and used it than any of the others in this class. 

Lhis is not to be wondered at, for though the inhabitants of this group of islands were still in their 
stone age and entirely ignorant of the metals when Captain Cook discovered them in 1769, they had ad- 
vanced iti ceed iain) m culture. or many centuries they had known and worked the jade found so abun- 
dantly in the West Island. They had attained a high degree of skill in fashioning’ it into implements, 
WESpOns, and ornaments. ‘They practised agriculture, were skilled in weaving, and their methods of work- 
ing flax were the envy of the white settlers of New South Wales at a little later date. 


i Tribal government 
prevailed, and the sacredness of the marriage tie was carefully euarded by heavv penalties. They were 
Transactions of the Ethnologieal Society, N.S., I, 138. “Comptes Rendus ae lles, 1873 | 
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cannibals, and indulged in human sacrifices; yet they possessed a high art-sense, as shown in the elegant 
carvings in wood with which they decorated their canoes, their weapons, and their utensils; and they 
practised tattooing with a graceful minuteness which was not devoid of symmetrical elegance. ‘They never 
had a written language, and it may be said that they passed at one step from the barbarism of the Stone Age 
into the nineteenth-century civilization of Europe. 


A ( / ZECS 


Lhe adzes of the Collection represent four different localities. The most typical pieces are mounted. No. 
286, from New Zealand, and No. 247, from Alaska, mounted in a rough walrus-bone holder shaped to be 
set in a long handle, are well shown in the colored reproductions. The use of bone and ivory as mounts 
for stone implements is peculiar to the northwest coast of America. In the Swiss lake-dwellings horn was 
used, and wood in New Zealand, which was destitute of land animals. No. 244 is a typical Alaskan adze, 
the blade of which is set in a rough bone holder, socketed in which is a long handle of walrus-bone secured 
with stout thongs of rawhide which pass through two holes in the head and another, much larger, hole in 
the handle itself. 

Number 280 is from the Bering Sea coast of Siberia; it is quite small and unmounted, and but for the 
curvature of the back might be classed as a chisel. 

Number 254, from Kotzebue Sound, Alaska, while itself fit for an adze, appears to be only an outer longitu- 
dinal section ofa larger implement. It is seven inches in length, and shows very markedly the sawing: process 
by which it was separated from the rest of the piece. The practice of dividing an implement, that may per- 
haps have seen its best days, into smaller sections for some other purpose was quite common. A good ex- 


ample is seen in No. 288, two of the three (or four) longitudinal sections into which a flat hatchet had been 


~\ 


cut by the aborigines of New Zealand in order to provide material for as many pendants or long ear-drops, 
which were so much prized by them. In the Peabody Museum in Cambridge, Massachusetts, are several 
specimens of jade celts which have been cut into two or more pieces in order to provide the “tongue-pieces” 
which the ancient Mexicans were wont to place in the mouth of a noble person after death, saying that it 


was ‘his heart.” 


Hatchets 


he implements classed as hatchets are comparatively numerous, and represent ten different localities. The 
form is very varied. ‘lwo chisel-shaped hatchets are shown in the colored plates: No. 179, a Swiss speci- 
men from Lake Neuchatel; and No. 281, from EHastern Siberia, or perhaps the opposite coast of Alaska. 
No. 293, a flat four-cornered hatchet from China, has a straight cutting edge, and flat sides which slope 
upward to a narrower straight head. lew prehistoric implements are found in China, owing: to the fact 
that the Chinese had passed their stone age, and were a civilized people, using the metals, and possessing’ 
among other mechanical contrivances the turning-lathe and the potter’s wheel, when they arrived in China 
alter a long eastward trek from Central Asia, at a period which cannot now be determined with any degree 
of accuracy. Whether they were acquainted with jade in their ancestral home in Babylonia (or wherever it 
was), we do not know. ‘Their route probably lay, however, through ‘Turkistan, the home of jade, where 
they may have lingered long enough to have become acquainted with the mineral and learned to appreciate 
its beauty and its enduring’ qualities, and the ancient hatchets we now find in China itself may have had. 
their origin there. At all events, such jade objects as they possessed were much prized by them, and turned 
to good account as badges of office or insignia of rank, This specimen, No. 2938, has been perforated, prob- 
ably for suspension. Yv, the Chinese term which includes the jade minerals, occurs in their oldest books ; 
and in the *‘Shu Chine” certain localities—all in the west—are mentioned as those from which the jade 
tribute should come. In the ‘Ku yii tou k’ao,” a Chinese work dealing with jade antiquities, several 
objects not unlike this piece are figured and described as Chén kuei, or ‘“‘tablets of rule.” The perfo- 


rated axe from China, No. 292, is also probably of the same class. It is about nine inches in length, 
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| aw» adore. | ; Jed sides which slope up 
and narrow. with slightly curved faces, a crescent-shaped cutting edge, and rounded sides 


fairly well with the badges, designated Yiian kuei, illus- 


very gradually to a narrow head, and corresponds : PLS vw ae ig 
hog } Chou Li,” or “Book of Rites” (eleventh cen- 


trated in the work already mentioned and described m the 


. ‘11, ars > the Kmperor feudatory 
‘ > * . - ’ —%,~ hd \ a ‘v) ye \ r h66 ‘ al ) r’ (1. and sent hy the | sn pel ()] to te ud LT od 
tury B.C.), as “nine-tenths of a foot in length, carried by a silken cord, ’ 


. is aay. .name Yii ino expressive of imperial 
princes as a reward of virtue,” the curving contour (implied in the name Yiian) being expressive I | 

ai, tee | ; SR ieee es eee OE UY i ern re ve known as yao chan, 
oo9od-will. The prehistoric hatchets found in China, as described in Part IT, are there known as ¥ 


= . ’ . s . a 
a 2 £ $f ~~ were left bv divine herbalists of ancient times who had used 
‘“medicine-spades,” from the belief that they were left by divine herbalists of 


them to dig up medicinal roots and herbs. 
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Typical specimens of the flat hatchets im the Collection are shown in t - 
than the cutting edge, and faces that are almost if not 


he colored illustrations. ‘They 


are all small, have flat sides, a top or butt narrower 


entirely flat. Nos. 177 and 182, the shapeliest and most pertect of these, are relics from some pile-dwell- 


ine settlement of Lake Neuchatel. Nos. 150 and 183, from the same locality, are broader and rougher; 
while No. 198. from Lake Constance, is seen to be much altered exteriorly. Nos. 232 and 260, not 
here illustrated. are from British Columbia, and are allied to Nos. 180 and 183 in size and shape. ‘The 
divided hatchet, No. 288, from New Zealand, already referred to, is an excellent example of this class of flat 
hatchets. 

Numbers 172, 174, and 176, small hatchets from Lake Neuchatel, and Cast F, a “hollow” hatchet from 
Posen. Prussia. form a sort of transition from the flat-sided specimens to the class with rounded or sharp 
sides now to be noticed. They are all small, have convex faces, rounded sides, wide, shehtly curving edges, 
and narrow, pointed tops. Good examples are Cast R, a New Guinea implement in the Dresden Museum, 
and No. 181, from Lake Neuchatel. No. 207, from Brittany, France, is longer, more oraceful in outline, and 
better finished; while No. 222, from Guatemala, is the smallest. It is only 4.4 centimetres in length, and 
the cutting edee has a breadth of only 1.2 centimetres. The remaining specimens of the group are thicker 
and more dumpy, and have more decided crescent-shaped cutting edges. ‘They represent Carinthia, Austria 
(Cast N), Lake Constance, the Swiss lake-dwellings (No. 169), and France (No. 212). A more periect ex- 
ample in shape and finish is No. 287, from New Zealand; while the best is No. 226, a finely finished hatchet 
of compressed ovoid form, from Jamaica in the West Indies. It is perfectly symmetrical, has convex faces, a 
crescent-shaped cutting edge, and thin sides which curve gracefully to a pointed head. It will be seen from 
these descriptions and from the illustrations to which the reader has been referred, that endless variations 1n 
shape and size occur, attributable, no doubt, to the nature of the material and the shape and size of the 
fragment or the pebble from which the implement was made. Beginning with the thick rectangular 
specimens with straight edges, we pass to the thin four-cornered specimen, No. 298, and thence through a 
variety of specimens with thick bodies, thick straight sides, and straight cutting edges, to specimens with 
rounded sides, convex faces, narrow heads, and curving cutting edges, and from them in turn to those with 
thin sides, crescent-shaped cutting edges, and narrow heads, and thence to the perfectly formed and finished 


flattened ovoid specimen from Jamaica. 


Chisels 


The chisels in the Collection, which are not numerous, represent seven different localities: Switzerland. 


Mrance, Guatemala, Mexico, British Columbia, Alaska, and Eastern Siberia. Typical specimens are illus- 


trated in the colored plates, viz.: Nos. 186 and 188, from Lake Neuchatel: and No. 234. from British Colum- 


bia. ‘hey are all small, are comparatively thick, have keen cutting edges, and could without improprict) 


be elassed as knives. 


Knives 


I'he specimens that have been classed as knives show as great a variety of size and form as do the axes and 
hatchets. One variety partakes of the chisel form. being lone and narrow. but sharpened from both faces 
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as in No. 275, from Kotzebue Sound, Alaska. In some cases they are shor} and dumpy, with flat faces and 
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No. 178 


No. 182 No. 177 
HATCHET HATCHET HATCHET 
Nephrite Jadeite Jadeite 
Lake Neuchatel Lake Neuchatel Lake Neuchatel 
No. 19] No. 172 No. 188 
KNIFE HATCHET IN HOLDER CHISEL 
Nephrite Jadeite- Nephrite Jadeite 
Lake Neuchatel Lake Neuchatel Lake Neuchatel 
No. 205 No. 195 No. 176 
KNIFE KNIFE HATCHET 
Nephrite Nephrite Tadeasts 
Lake Constance Lake Neuchatel Lake Neuchatel 


PREHISTORIC IMPLEMENTS FROM LAKE-DWELLINGS OF SWITZERLAND 





a 
Be et de OF ee et Y Fe SPU SS eae 4 5 1 
. - . z 


peer tes eee + ’ " 4 t . . : 
lapresree ites baarapvepiy fi eC U0 Pirate ine 1) 3 4 iy TL eT PAE Tks VSD V RMA id LD aaa 





a As 


rebel ee 


Pe he | ee 
2 
i, 
it PN EE eedin isdn Sade t<5 Dtipin stato pail 


>> 
oO ow 


Distal ah eK ti ha 


> 
«Fr 


CEL IL LE MEEK 


3 J 's A 
By She fee 


_ 
| - 
: 

= * 
: 
| Me 
: 

; 
' 
; 
« 
; 
. 
: 
: 
| 7 
‘ 
| 
: 
; 
: 
: 
: 
" 
) 
; 
| 
| 








NEOLITHIC JADE OBJECTS: SCRAPERS 220 


straight sides, and have all the appearance of chisels that had been worn down by frequent grinding, as in 
No. 204, from Lake Constance. Most of them show that one side of the cutting edge has been worn away 
more than the other, as in No. 195, from Lake Neuchatel; No. 283, from the shores of Bering Sea; and No. 
205, from Bodmann, Lake Constance. Another good example is No. 264, an Alaskan implement for use in 
carving bone and the like. Several have the appearance of unsymmetrical hatchets with one side shorter 
than the other, due apparently to the cutting edge having been worn away at one side more than the other, 
but really due to the original unsymmetrical form of the fragment or pebble from which the tool was fash- 
ioned. Good examples of this form will be found in No. 191, from Lake Neuchatel; No. 211, a short thick 
knife from Alzonne, France; No. 206, a knife five inches long, from France; and No. 236, from British 
Columbia. In some of these the cutting edge is straight, as in No. 206 just mentioned, and No. 238, a small 
knife from British Columbia, which presents the appearance of a hatchet that had been ground by frequent 


2 
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sharpening to a mere stump, and then used as a knife. Another example of this is to be found in No. 239, 
from British Columbia. Some knives are wedge-shaped, as in No. 225, from Guatemala, and No. 237, from 
British Columbia. One, No. 211, from Alzonne, France, still retains the form of the water-worn pebble from 
which it was made; No. 265, from Cape Prince of Wales, Alaska, is simply a small angular splinter with a 
sharp edge at one end. It is less than one inch in length, and seems to have been used for engraving and 
carving bone and ivory. Other very tiny knives are, Nos. 171 and 190, from Switzerland. No. 171 isa 
very neat little instrument—it can hardly be called an implement—about half an inch in length, and is 
prettily mounted in a perforated, slightly ornamented deer-horn handle. It was probably used as a lancet. 
Another very tiny cutting instrument, No. 261, a sharpened splinter from Sitka Harbor, Alaska, was also 
probably used as a lancet. One end has been entirely rounded off and polished, forming’ a little handle, 
which may also have been socketed in a horn handle. 

Several knives of larger size have been mounted in deer-horn handles. They are all from the Swiss lake- 
dwellings. No. 196, from Lake Bienne, has a blade nearly three inches long. The handle has been hollowed 
out and smoothed at the top to receive another knife or similar tool, or to enter into a hatchet or handle. 
Lhe blade of No. 197, also from Lake Bienne, is smaller, and is set in the end of a deer’s horn ground down 
smooth at the tip. Another, with blade of medium size, No. 189, is similarly mounted and ground down 
near the tip. ‘he cutting edges on all these are very keen, and No. 189 is so sharp that several thicknesses 
of paper can readily be cut with it with very little effort on the part of the user. 

Another kind of knife 1s that called in Alaska U-li-ra, or “‘woman’s knife,” because used for domestic pur- 
poses, such as cutting up fish or cutting out skin garments, ete. Examples of this are Nos. 268 and 266. 
Lhe latter is a long, thin-bladed implement set in a wooden holder and provided with a curved cutting edge 
somewhat after the manner of the leather-cutter’s knife known as a “half-moon knife.” No. 263 consists of 
half a segment of a circle set in a walrus-bone handle in the manner of a butcher’s cleaver, the curved edge 
being that used for cutting. No. 268 somewhat resembles this, except that it is not set in a holder or handle. 
In this connection it may be proper to mention the Chinese cleaver-like cutting implement, No. 294, very 
beautifully represented in the colored plate. It measures eight inches by four, and in the thickest part is 
only one-eighth of an inch in thickness. ‘The cutting edge, now much notched, is very keen. It is possible 
that this specimen, like some already mentioned, may have been used in ancient times as a badge of office 
or rank. In the illustrated work on Chinese jade antiquities, the “Iku yii tou k’ao” already referred to, is 
figured a Chén kuei, or “tablet of rule,” which corresponds very closely in size and shape with this “cleaver.” 


This may have been a mere secondary use, but the specimen is none the less interesting. 


Scrapers 


We have seen that the implement known as a scraper early came into use in the paleolithic period, and 
assumed the form which it still retains among the Hskimos, who use it for scraping skins and other pur- 
poses. It was then made of flint, and still is made of that material by the Kiskimos. It 1s described by Sir 
John Evans as “a broad flake, the point of which has been chipped to a semicircular edge, bevelled around 


the margin of the inner face similar in character to that of ‘a round-nosed turning-chisel.”” 
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| Tra O72 OTA and 275, the blades of which are of nepnrive. LV 

The Collection includes three scrapers, Nos. 273, 274, and 275, the blades of which are of nephrit They 

are all from Alaska, and differ from the flint specimens found else 

on the inner margin like the blade of an adze or a plane. 


all mounted in holders or handles of reindeer-horn or 
Tn the ease of No. 275, from Cape Prince of Wales, the grip 1s 
to fit the fingers and 


where in having straight edges bevelled 


They are walrus-bone, shaped to fit the right hand, 
are 

and in such a way as to ensure a good grip. 
‘coved indentations on the top and sides of the holder 


further strengthened by finely 21 
comparatively modern, are decorated with incised 


thumb. The handles of Nos. 273 and 274, which are 


The use to which they were put was the dehairing, scraping, and softening oi 


hunting and fishing scenes. 
skins, and they can therefore be styled either scrapers or skin-dresser's. 


Knife-sharpeners 


The knife-sharpener of jade seems peculiar to Alaska. Its general shape is that of a flattened rod, highly 


polished, tapering to a finger-like poit at one end, and perforated at the other for suspension from the belt. 
These sharpeners seem to have been used as hones to oive the finishing touches to an already sharp edge. 
No. 271 of the Collection, 5 inches in length, 0.94 of an inch in breadth, and 0.31 of an inch in maximum 
thickness, was carried by the wife of the chief of the Selawik tribe of Eskimos, and was greatly prized as an 


heirloom. 
Pestles and Picks 


Only two more implements remain to be noticed: No. 278, a pestle, and No. 276, a pick or root-digger, both 
from Alaska. The former is nearly five inches in length, and is merely the remnant of a boulder from which 
many other pieces had been cut. It is pointed at one end, but wide, of triangular cross-section, and convex 
at the other, where it is 1.5 inches in diameter. It gives evidence of having’ been in use for a long time, 
and is interesting from the fact that the lower or pounding end of the piece is impregnated with particles of 


fine gold, showing that it had been used for grinding natural gold-dust or sand containing: gold-dust. 
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[he pick or root-digger, No. 276, has the form of a thin bar of nephrite 6.88 inches long, 1 inch broad, 
and 0.56 ineh thick, with rounded sides which taper toward each end. When in use it was provided with 
a handle of bone or wood in the manner of a modern pick. It differs in several particulars from the Jvatu 


or “fiehting-pick,” No. 295, to be referred to later. 


Dimensions 


In looking back over the specimens examined, one cannot help remarking the generally small size of the 
objects which we have been speaking of as ‘‘implements.” This is especially true of the adzes and hatchets 
from the lake-dwellings of Kurope, British Columbia, Alaska, and the eastern coast of Siberia. The axes 
: ‘tet 2 os | ' . . 77 se st ; re ‘ 
are of fai size: the longest, measuring nearly 9 inches, comes from China: next come the roueh axes of 
pl Bley a a oe “) é; ee, ar 3 = oO aa . 
British Columbia and Alaska, with an average of 6.73 inches, the largest beine: 8 inches: New aalend sind 
: X : "a ede 2, , YI 3s } ICale c ( 
New Caledonia follow, with an average of 6.62 1 | | | 
NE€ aledonia * an average of 6.62 inches, anc xico. with an adze measni LE 
ae os or 2 shes, and Mexico, with an adze measuring’ 6.75 inches. But 
in the case of the hatchets and adzes the smallness of the size is very marked. Omittine the Chinese speci 
. « . + = — wt : s 7) by = 
mens, the average of the hatchets is only 2.7 i : 
Vag Ne Th tS 18 Z2.( inches. In the Lake Const; Sta 5 1 
‘i vonstance ree . . her 
3.26 inches; in France it is 2.86 inches: while in Mexi a accra eae ae 
5; ) S 2. “8; While in Mexico and Central America it is only 1.96 inches. includ- 


ine the beautifully formed piece, No. 226, fre ich 3 
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. , Which is exactly 3 inches. In New Zealand it is 


ate Ree ng | In the case of the adzes the result is practically 
le Same. mitting a 7-inch adze from Alaska and one of 4.31 inches from New 7% ‘land 
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ool; In British Columbia, 2.54; and in Alaska, 2.19 


British Columbia, Alaska, and the Bering Sea coast of Siberia show an average leneth of | cary pr 
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cut down and hollowed out into canoes, or turned to other uses. The piles in the Swiss lake-dwelline's show 
marks of the stone hatchets with which they were prepared for use, and Lubbock tells us that in the Danish 
peat-bogs several trees have been found bearing marks of stone implements and of fire, and in one or two 
ases stone celts were found lying beside them. 


THE CASTS 


SEVERAL much larger hatchets of fine outline and finish, which evidently belong to a very advanced stage of 
the neolithic period, are represented in the Collection by casts and illustrated in color. They are for the 
most part long and comparatively flat (some of them quite flat), have thin edges, slightly convex faces, and 
narrow top, and are finely polished throughout. The longest one, D, has a length of 14.94 inches, a breadth 
of 5.44 inches, and a thickness of 0.75 of an inch. It is flat and narrow, and has thin sides which taper 
up symmetrically to a pointed head. The original, which is in the Royal Museum at Cassel, Prussia, is said 
to have been found in Seeland, Denmark, but Dr. Meyer of Dresden is inclined to regard it as of German 
origin. It gives no evidence of ever having been used, and notwithstanding its size it may never have been 
used, as an implement, but for ceremonial purposes only. 

The largest of these casts, P, is only one eighth of an inch shorter than the preceding, but is much wider 
and thicker. Its finding-place is unknown, but Dr. Meyer of Dresden, where the original is located, is con- 
vinced that it 1s of Mexican origin, as all celts coming from Mexico are of similar form. It is perfectly 
polished, and gives no evidence of having ever been used as an implement or a weapon. Dr. Meyer con- 
siders that ‘it may have been an ornamental or sacrificial celt,” and he is not singular in considering these 
large, gracefully shaped hatchets as ceremonial and not utilitarian. 

Another large hatchet of this class is KE. It is 11.5 inches in length, has a wide, only slightly curved cut- | 
ting edge, and blunt sides which taper to a round-pointed head. ‘The original, which is now in the Collec- 
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tion of the Historical and Antiquarian Society at Minster, Westphalia, was found at Cloppenbure: in Olden- 
burg, Germany. 

A more perfect one is M. It is 10.06 inches in length, and is thinner and more graceful than E. The 
original, which is in the Ethnological Museum at Leipzig, was found at Miinchpfiffen, near Allstedt, Saxe- 
Weimar. Cast G is 8.875 inches in length, has a somewhat wider cutting edge than the last, and has the 
further characteristic of being longitudinally bowed on one face and correspondingly concave on the other, 
civing the object a bent appearance. ‘The original was found in 1830, near Erfurt, on the Bonifacius Moun- 
tain, near Harras, beyond Beichlingen, Merseburg, Prussia, and is now in the Historical and Antiquarian 
Collection at Erfurt. Another long, flat hatchet, H, found on Pfalzkyll Farm, near Trier, Germany, and now 
in the Provincial Museum there, is 10.94 inches in length. It is narrow and not quite symmetrical, and has 
a crescent-shaped cutting edge. Cast K represents another thin ceremonial hatchet of good form, which 
had been accidentally broken. Its length is 9.94 inches, the width of the cutting edge 3.06 inches, and the 
thickness at the thickest part only 0.56 of an inch. It was found near the Wehrden Chapel, Héxter, West- 
phalia, and is now in the Museum at Minster. In the colored illustrations 1s shown L, a less well-propor- 
tioned hatchet from Saxe-Weimar. Its length 1s only 9.06 inches, yet its cutting edge measures nearly 5 
inches. It is as free from evidence of use as the others. ‘he original is in the Ithnological Museum at 
Leipzig. Cast J has the same general appearance as the last, but is an inch shorter and correspondingly 
thinner. The original, which is in the Museum at Minster, Westphalia, was found at Borgholz, in the dis- 
trict of Warburg, on the left bank of the Weser. A less perfect form of hatchet is shown in I, from Saar- 
bure, Trier, Germany. It measures 9.06 inches in length, 1s narrow and thick even at the sides, and is 
longitudinally curved as in the case of G already referred to. ‘he two specimens which follow are com- 
paratively crude when compared with those we have been considerine. Cast C approaches I in dimensions, 
and has the same longitudinal curvature, but is flat on one face, bulging on the other, and has straight, blunt 


sides, sloping, as in the case of I, from a curved cutting edge to a narrow head. Its locality is given as 


i, 


— a, ~® 





FOAL AE MES NC, Sg GOI LG Bh ied Sabie io ae ee tat Bo lca a a age ceemntnidie De SL FNS Ae mt Oe A ee eee x2 Se 


a a 





228 NEOLITHIC JADE OBJECT»: WEAPONS 


, ter mats vave Carl, a Hessian prince serving 
Seeland. Denmark, whence it was sent to Cassel. Prussia, by Landgrave Carl, a Di 3 


| : wore AR Wee Le ig to be noted that the mate- 
as ficld-marshal in the Danish army in the time of Struensee (175(— (4). It 1s 1 er Pe 
ae | 5 . the s . hatchets of r material from 
rial of the hatchet is jadeite, and that in form it greatly resembles the stone hatchets o1 other ma 
the same locality. 
Cast Q differs from all the others in being quite flat. 


narrow, four-cornered hatchet with moderately curved sharp e¢ | | | 
The leneth is 14 inches, the breadth of the cutting edge is 4 inches, 


The original is described by Meyer as “a long, flat, 
Joe: the sides cut at right angles to the faces, 
and as broad as the hatchet is thick. a: 
; . Ta ' soinal is in the Leipmigz’ seum, and 18 Con- 
of the head 2.5 inches, and the thickness is 0.87 inch. The original is in the Leipzig Museum, an 
sidered by Dr. Obst, the curator, to be of New Zealand origin. 
to class it with the New Caledonian hatchets. 
The last of the series of hatchets represented by casts 18 Q, a lone, thick, chisel-shaj 
| faces. and rounded sides which slope up symmetrically to a 


Mever. on the other hand, is strongly inclined 


ed jadeite hatchet 


with spreading cutting edge, narrow flattene 
narrow thick head. It has been finely smoothed all over, and is perforated near the head and apparently 
from one side. It is 8 inches in length, 2.32 in breadth at the cutting edge, 1.45 inches at top, and 1.45 
inches in thickness. The original, which is in Dresden, was found on a mountain-side near Merida, Lstre- 
madura, Spain. Fischer was inclined to assume that it had been brought thither from Mexico, as no perto- 
rated hatchets had been found in Europe up to that time, and no jadeite implements had been found In 
Spain. Dr. Meyer points out, however, that Merida was a Roman colony, and states that other jadeite 
hatchets have since been found in Spain. M. Emil Cartailhac, writing m 1556 about his researches in Spam 


in 1880 and 1881, refers to this piece, and expresses the opinion that it is not of Kuropean origin. 


Weapons 


The next point which strikes a student of the Collection is the almost entire absence of what, to us with our 
twentieth-century notions of warfare, might be denominated weapons. We might from this circumstance 
be led to consider prehistoric man as a lover of peace, untroubled by encroachments and quarrels, having no 
need to defend himself from aggression, and no desire to make war upon his neighbor, did we not know that 
the period was one of conflict and bloodshed, and were we not mindful of the fact that we are dealing with 
only one of the materials used by prehistoric man: jade was scarce and valuable, as well as hard to fashion 
into weapons, hence other materials were used. We have seen that arrow-heads and spear-heads were fash- 
ioned out of flint and other tractable substances, and clubs of wood were no doubt common. Lubbock says 
that on @ priori grounds alone it is probable that these little hatchets and other implements were used as 
weapons of war. ‘he stone axe or tomahawk of the North American Indian, for example, served both as an 
implement and a weapon, and we are told that in a grave in Scotland was found the skeleton of a man of 
uncommon size, with one arm almost separated from the shoulder by the stroke of a greenstone axe, a frag- 
ment of which still remained in the bone. 

Only three objects properly called weapons are found in the Collection. and they are all from localities in 


which the most advanced period of their stone age reaches down almost to our own day: No. 297. a battle- 


axe from New Caledonia; No, 296, a war-club from New Zealand; and No. 295. a “fiohtine-pick” or “killer” 


from british Columbia. In the first of these the blade is of rounded-rectaneular form with a sharp cutting 


edge all around, measuring 9.06 inches in one direction and 6.19 in the other. Tt is perforated near one of 
the longer sides with two holes through which are passed the cords which secure it to the cleft jaws of the 
long, elaborately made handle in which it is set, and to the handle itself. It is a verv Grmidablectackite 
weapon. No. 296, the meré, or war-club, of the Maoris of New Zealand, is a beautifully meds weapon, and ig 
always used unmounted. It is 17.81 inches in length, and in outline resembles a praatty compressed-eloneated 
‘Indian club,” rounded at the lower end, and with shehtly convex faces and thin. hinge edees. The sliohtly 
pulging head is per sen with a hole through which was passed the leathern thong by which the weapon was 
eres to ai ese a ane warrior when in use. This weapon, it seems. was not used for a. .downward 
ine see of the fighting seems to have been done with a long staff, and we are told that it was only when 
the combatants had come to close quarters, and the chemy was pretty well vanquished, that the meré was 
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whipped out of the belt and a blow struck at the side of the head where the bones are weakest, and driven 
into the brain. ‘This meré is one of the most beautifully finished specimens in the Collection. The third 
weapon, No. 295, is from British Columbia, where it is called Nascah, or “killer,” by the Chimsian Indians. 
A similar implement was also in use in Alaska, where it was called Katu. It is a six-sided bar 10.94 inches 
in length, with a sight longitudinal curvature, coming to a sharp point at one end and to a four-sided angu- 
lar point at the other. Its greatest thickness is 0.94 of an inch. When in use it was mounted about three 
inches from the top, where there is a groove, in a stout wooden handle some 18 to 24 inches in length. 
Weapons of this sort, we are told by Lieutenant Emmons, are very rare, and especially when made of jade. 
Their use never extended north of the T’linkit territory, or about sixty degrees north latitude. They seem 
to have been used chiefly on certain ceremonial occasions, as when a new building was being erected, or at the 
death and burial of a chief. In the former case the slaves who were to be sacrificed were brained with the 
Nascah and their bodies deposited in the post-holes, and in the latter the slaves were similarly brained and 
buried with the chief, so that when his spirit passed into the other world it would appear with a suitable 


number of attendants. 


Ornaments, ete. 


We now come to the second class of prehistoric objects in the Collection, viz.: those worn on the person as 
ornaments, amulets, or badges of rank or office. They are few in number, and all come from Mexico and 
Guatemala, except one important piece from New Zealand. ‘They consist principally of beads and pendants 
of various kinds; some are sculptured, and all are polished. We have abundant evidence that the small 
objects of chalchihwitl which the natives wore on their wrists or around their necks, or in their ears or lips, 
were worn entirely as ornaments. 

The objects consist of beads, both round and cylindrical; some were triangular, rectangular, hexagonal, 
or square in Shape; others were fashioned as birds’ heads or as fishes; some were used as labrets, and some 
as ear-ornaments. Specimens of several of these are included in the Collection. Among: the beads is No. 
304, which is five-lobed, measures eleven millimetres in one direction and seven millimetres in another, 1s of 
translucent, highly crystalline jadeite, and is beautifully polished. ‘The cylindrical or tubular variety of bead 
is well exemplified in No. 306, illustrated in color. It is of rounded-square section, 1s seven centimetres 
lone, and corresponds probably to the kudatama used by the Japanese along with the magatama, or “crooked 
bead” (No. 347), to form necklaces and amulets. As illustrating the rectangular ornaments, No, 501 may be 
mentioned. It is of Guatemalan origin, having been found on Mount ‘acana at an altitude of 11,000 
feet above the level of the sea, and bears on its face the combining form of the Mayan hieroglyph /in, mean- 
ine “sun.” This consists of a small circle (a hole) in the centre, surrounded by a wider countersunk circle 
or hollow from which two short parallel lines proceed in each of four directions, perhaps to represent rays. 
Another form of ornamental pendant is that of a bird’s head, No. 308, probably that of the falcon. It 1s 
well executed, finely polished, and perforated for suspension. It 1s finely illustrated in the colored plate. 
No. 303, also illustrated, has the form of a small mask carved in flat relief, with two submarginal pertora- 
tions——one at each side in the line of the eyes—and one lower down, reaching from side to side, for suspen- 
sion. No. 307, a curious trumpet-shaped ear-ornament, may next be noticed. It consists of a short tube, 
nineteen millimetres in diameter, for insertion in the ear, flaring’ at the other end lke the mouth of a trum- 
pet. Its greatest length is twenty-four millimetres. That these ornaments were actually inserted in the 
ear is undoubted. There is in the Peabody Museum at Harvard one that was found alongside the skull in 
which it had been inserted, and the monuments show many of the gods similarly ornamented. Another 
use to which jade seems to have been put in ancient Mexico is illustrated by No. 310, three human teeth 
inlaid with pea-green jadeite. They were found in a grave four feet deep near Guadalajara, state of Jalisco, 
Mexico, together with the skeleton and skull—both much decayed—to which they belonged. The cus- 
tom of inlaying teeth does not seem to have been confined to Mexico. Similarly encrusted teeth, found 
in Yucatan, now form part of the Archzeological Collection in the Peabody Museum at Harvard University, 


and a tooth inlaid with turquoise and labelled “Peru” is exhibited in the Museum fiir Volkerkunde in 
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= Mea AEG at in some of the Pacific islands 
sorlin. It is stated in the Reports of the Wilkes Antarctic Expedition that in some of the sige 
Berlin, Itiss ; Ss 5 | si emndoa mingad af rack-orvetaL.. Human 
the natives are in the habit of ornamenting their front teeth with square pleces of rock-cry 


skulls have been found in Mexico magnificently encrusted with turquoise sila ae 
during the life of the individual, but 


and marine shells—an after-death 


ornamentation. These teeth, however, were in all probability inlaid 
whether for use or for ornament 1s not known. 


The last, and probably the most interesting, of the ornamental o , | i 
8.7 centimetres in length, bearing on its 


amuletic specimens from this locality to 


be mentioned is No. 309. It is a somewhat heart-shaped amulet, 


face a finely sculptured human head framed im the gaping jaws of some animal, probably ¢ Rerpemt Whe € 
| (or ten) Mayan hiero- 


eyes, nose, and teeth are clearly shown, while on its back is an inscription of nine | 
- 5 “ ; : . i F comes rr : , > = : Kd 7 « ie , 
olyphs which have hitherto defied complete decipherment and interpretation. The specimen 1s said to have 


eee Oe od archwmalooists Ww ave examined it and are acquainted 
been found in the state of Guerrero, Mexico; but archeologists who have examined it ¢ acd 


of the opinion that it is not Mexican but Mayan in motive and origin, and in 


with Mexican antiquities are 
The Tzentals of Chiapas were acquainted with both 


all probability came from Yucatan, or perhaps Chiapas. 
Mexican and Mayan civilization, and still use amulets of this kind. 
The Tzentals, who used hieroglyphics similar to those 


The face represented is thought to be 


that of a young woman, a goddess or a prophetess. 
found on the back of this piece, believed that the gods spake to them through young women, and all their 
insurrections were led by young women. One Mayan scholar directs attention to the fact that the eyes are 
closed, and he regards the figure as the representation of some deceased person, to perpetuate whose memory 
this ornamental amulet was prepared and worn. The object is undoubtedly of high antiquity, yet shows an 
advanced degree of culture on the part of the people who made and used such things. 

The Mayas were the most civilized of all the American races. ‘They occupied Yucatan and vicinity, and 
their settlements extended to the Pacific, including many tribes, such as the Cakchiquels, in Guatemala and 
parts of Chiapas and Honduras. “To them are due the vast structures of Copan, Palenque, and Uxmal, and 
they alone possessed a mode of writing which rested on distinctly phonetic bases.” The height of their 
prosperity and influence was reached about a century before the Spanish conquerors invaded their soil, 
despoiled their cities, and lost for us the means by which we might have acquainted ourselves with the 
history of this interesting people. 

It may here be remarked again that all these and other similar objects from this region were used simply 
as ornaments, or badges of nobility, and not because of any hidden medicinal potency in them, as Nicolas 
Monardes, the Spanish physician of Seville (1565), would have us believe. ‘'he testimony of Sahagun, 'Tor- 


quemada, and others who wrote in and of those ancient times 1s incontrovertible. 


The Heitiki 


The only remaining object belonging to this class is the New Zealand heitiki, or neck-ornament, No. 315. 
It is a large pendant, 15.5 centimetres in length, in the form of a grotesque squat human figure with big 
owl-like head and eyes, a conventionalized body, and highly attenuated limbs; and was worn suspended from 
the neck as a memento or souvenir of some dead ancestor, or of some one who had handled or worn it. 
Objects of this kind were handed down from generation to generation, and secretly buried in the earth when 
a Tamily was about to become extinct. It is recorded by one of the early missionaries to New Zealand that 
when any one was slain in battle his friends would take his heitikei from his neck, lay it on a tuft of grass 
or on a green leaf, and weep and sing over it, using it to bring more vividly to their recollection the person- 
ality of the slain one. We are assured by competent scholars in New Zealand that the heitiki was not a 
representation of a god, and was never worshipped as such. 

As we haye already seen, the Maoris, when discovered by Tasman in 1642 and described by 


Captain 


' y Pane 1‘'760 « ‘ 1}? TAPpA SH yoaonac -« as , . ; 1 7 - 
Cook in 1769 and later, were savages and cannibals, indulging in human sacrifices; yet they had made con- 


siderable progress in the industrial arts, and displayed great artistic skill in wood-earvine and jade-working 
—<_ —- a = 


They had no acquaintance with t] als | ++ ? 
ZY Ni ee ance 1e metals, anc rattan | lesiiiincea us werent 
etals, and no written language, and were far behind the people of 


Mexico and Yucatan, whose state of culture and whose art more nearly approach the culture and the art 


of the ancient Chinese. 
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TOMB JADES 


BEroRE proceeding to the second division of our subject, and describing the ornate and artistic specimens 
of the lapidary’s art, the product of civilized peoples in historic times, we find for our consideration, in 
China, a kind of transition period bridging over the interval between prehistoric and historic times. Pre- 
historic weapons and implements of the kind found in other parts of the world are not common in China, 
for the reasons which have been given above, where the three interesting examples in the Collection are 
referred to and described. ‘These examples include a long, narrow axe of spinach-green nephrite perforated 
near the top, No. 292; a perforated hatchet of olive-green nephrite, No. 293; and a cleaver of peculiar form, 
of translucent sea-green nephrite with moss-green patches, No. 294. ‘The last two are illustrated in color. 
Lhe small celt, No. 824, which is illustrated in the same plate, has not, by the way, been included among 
the prehistoric implements because it is supposed to be an amulet fashioned in the form of a celt. But it 
may be really an archaic implement afterward adapted for use as an amulet, just as the small celt of some- 
what similar form, No. 323, which is illustrated in water-colors, seems to be an ancient implement subse- 
quently engraved with an inscription for ceremonial purposes. A number of these miniature jade celts 
were obtained by Dr. Anderson during his Expedition to Western Yunnan (see Report, |.¢., 1871), and he 
was after a long discussion finally unable to decide whether they were prehistoric implements or only cere- 
monial celts intended to be worn as amulets for protection against wounds and other disasters. 

for these and other reasons it has been found convenient to separate a certain number of pieces from the 
bulk of the Chinese collection and to group them under the head of tomb jades because they exhibit evi- 
dences of decomposition of material and staining of surface, such as would be produced by burial under- 
eround for a long period. 

In addition to the Chinese pieces, there is one ancient specimen from Japan which has been classed among’ 
the tomb jades. It is a curved bead, or magatama, No. 347, of light emerald-green jadeite with dead-oak-leat 


staininge’s, pierced for suspension as a pendant or as part of a necklace, where it 1s supposed to have been 


a 
2 
strung with a number of the tubular beads called kudatama, resembling the Chinese tassel-slide of nephrite, 
No. 321. No jade has hitherto been found in situ in any part of Japan, so that all beads dug up there are 
presumed to be of exotic origin. 

No collection of Chinese jade could be considered complete if it did not include a certain proportion of 
these ancient specimens. The Chinese themselves, as a nation, cultivate the greatest reverence for anti- 
quity, and they classify pieces of ancient jade as the rarest and most precious of their archaic treasures. So 
much stress has been laid upon this fact in the preceding articles that it is hardly necessary to discuss the 
subject further, although a short preface to the descriptions of the pieces included here may serve to indi- 
cate how they have come to be separated from the bulk of the Collection. 

With regard to the term tomb jades with which this class is headed, T’ang Jung-tso has explained the 
derivation of the corresponding Chinese term han yii: how the word han, as written in his text, which origi- 
nally signified “held in the mouth” and was applied to the jade which used in ancient times to be put into 
the mouth of a corpse before burial, has had its meaning gradually extended to include all kinds of jade found 
at the present day in ancient tombs. He adds that some good Chinese authorities comprise in this same 
term tomb jades, in addition to objects purposely buried with the dead, all kinds of jade things of ancient 
times discovered in the ground, however they may have become interred,— whether accidentally, engulfed 
by inundations or earthquakes, or intentionally, hidden during rebellions or famines and afterward forgot- 
ten. It is, in fact, difficult to separate the two classes, as all kinds of vessels and precious objects of jade 
used in former times to be buried with the dead among: their other most valuable possessions. 

The group of “tomb jades” in the Collection, comprising thirty-two pieces, contains examples of many of 


the curious insignia of rank, amulets, sacrificial utensils, etc., referred to in the Chinese books quoted in 


Part Il, and ranges in time from prehistoric periods down to the dynasties of the Sung, Yuan, and early 


Ming. Most of the pieces are to be attributed to the Han dynasty, which flourished from B.c. 206 to A.D. 
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_, the west. so as to ine . within its boundaries 
290. The Chinese empire at this time was extended far to the west, so as to include ; , ef 
24au. Ne UIOSe © aa eee nod af 4ade in Central Asia. vade was then 
the province of Khotan as well as all the other principal sources of jade in Central 

have seen from the recor 


hy the ordinary Chinese dealer has been wrongly 


; eo ee ls of the period, and many pieces have 
highly appreciated and widely used, as we : 
survived to the present day; and this is one ol the reasons W | ey, 
sierra Sats Nis ae Tee SER eae ee a 2 OVF1o'IN: neanins" of the rare 
led to speak of han yu as ‘jade of the Han dynasty, m his ignorance of the 01 iginal meaning ¢ | 
word han. or “tomb,” which has been explained above. ee : 
; 2 . © ea =i a le se SA , «c veanoa an h el i q cl os ( Le) Lo cll) 
The Chinese are perfectly familiar with the disintegration of the suriace and the gradual sortening 
cass EbLE al ; ke BAe tee HS .opvound. These changes are particu- 
decomposition of the material which occur In jade long buried in the g1 ound. These changes are part 
r DOW =Lbtakh to tnanmhod with the date of the reion of an early emperor 
larlv well shown in the large gong, No. 327, which 1s nsc1 ibed with the date of the reign of an earl) | 


pDpeE 10 of helonoine to that period. The surface is thoroughly 
of the Han dynasty, and which has every appearance of belonging to that period. Lhe surtacc ohh 
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No. 328 LIBATION-CUP. HAN DYNASTY (B.C. 206-A. D. 220), 


disintegrated, quite soft and opaque, and it might be mistaken for steatite or pagodite were it not for the 
fresh gap leit by the removal of a section at the top for analysis, which exhibits the original structure of the 
jade. ‘The libation-cup, No. 328, above illustrated, is another good example of the commencement of deeranu- 
lation in the nephrite material under similar circumstances. : 
Jade in its crude state always contains a greater or less proportion of iron, and this, eradually becoming 


oxidized by process of time, causes staining of the surface, the color of the stain often extendine: inward, es- 


i 
a! 


pecially where there happens to be any flaw or vein in the material. All kinds of varieeated “iron-rust” 

tints are produced in this way, passing from amber-yellow to the deepest brown, and sometimes becoming 

almost black. Such stains are well seen in the bell, No. 348; the laree votive celt, No. 322, illustrated in 
? be =~ / _! “0 9 A Te CN sel ey , ho a : 


color; the large sacrificial tablet, No. 318, of the full-page water-color illustration; the sacrificial hibation-cup, 
No. 300; the tablet of rank, No. 317; and in several of the other ancient pieces. The heavy staining in all 
shades of jfewille-morte browns, contrasting: vividly with the original light e@rayish-yellow aiatan ie ot 
the jade, 1s effectively reproduced in the colored lithograph of No. 317. The water-color ied beatiicae of 
the sacrificial tablet, No. 318, exhibits again a faint sreenish-eray nephrite stained and motiled eerste 


Lhe Chinese collectors delight in distinguishing: all 


these shades, as well as those produced by any accidental contact of foreign bodies, such as copper, for 
_ Ji Po . hig bo J Ci ae el ne 


oreater part of its surface with dead-oak-leaf and black. 
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spots in the oxidized copper; but their quaint conceits need not detain us here, as we can again refer the 
curious to the Chinese paper on the subject in Part II. The native antiquary, by long-continued friction of 
his fragment of tomb jade tied up in a “bran-bag,” succeeds at last, perhaps, in bringing out as brilliant a 
display of color as the most ardent devotee of nicotine could desire to see upon his meerschaum pipe. 

Sunilar stains of bright mottled-brown color are sometimes found naturally produced on the weathered 
surfaces of the pebbles of jade picked up in the river-beds, and are, perhaps, occasionally utilized to enhance 
the artistic effects of the carving of the finished work; but these must be carefully distinguished from the 
really ancient pieces. Ancient relics of tomb jade, on the other hand, are occasionally carved, after they have 
been found, into felicitous amulets, or ornamental appendages for the girdle, especially when the material 
happens to be effectively stained throughout. Sometimes a piece may be painted over with a brush to con- 
ceal a fracture or flaw, as in the large quadrangular seal of the Han dynasty, No. 333 (in the water-color 
lustration), which has been artificially colored red (faithfully reproduced in vermilion by the artist in his 
picture). ‘I’his red may, of course, be easily scratched off the surface of the seal with a knife, and it could 
hardly be taken for a natural stain. The Chinese appear to have no knowledge of any artificial way of treat- 
ing or staining real jade so as to imitate the disintegrating, mellowing effect of time. 

There 1s, however, an abundance of “false jade” in China, and so-called “ancient jade” of this kind may 
be purchased at the small curio-stalls in the street of every town throughout the empire. It is gvenerally in 
such cases carved out of steatite, or some such soft stone, and subsequently painted and stained to imitate 
the coloring of the real stone. Soapstone, being naturally soft, absorbs the colors readily, and the same qual- 
ity makes it very easy to distinguish it from real jade by the point of a penknife. 

One of the harder stones, the heavy compact variety of serpentine called bowenite, which is very closely 
allied to nephrite, although its specific gravity is less than 2.6 and its hardness only 5 instead of 6.5, is some- 
times classed by the Chinese among the jades (yii). Its discoverer in America, Mr. Bowen, after whom it 
was named, classed it at first as a nephrite. An example of this mineral is seen in No. 325, a sacrificial 
tablet of yellowish-white translucent material with a very compact sinewy structure which is beautifully 
stained all over with warm shades of russet-brown. It would be a sin to banish this specimen from the 
series, as its mythological associations are especially interesting and there seems to be no reason to ques- 


tion its antiquity. 


BURNT JADE 


THE subject of the gradual disintegration of buried jade by the slow tooth of time suggests a note on the 
alterations of its structure produced by sudden exposure to intense heat. There are four somewhat remark- 
able pieces of burnt jade in the Collection, which may be referred to as examples of the disintegrating: effects 
of fire on the material. They must have come originally, in all probability, as salvage from the ruins of the 
Summer Palace at Yuan Mine Yuan, near Peking, after 1t had been burned during the Anglo-French expedi- 
tion in 1860. 

The first is a small incense-burner of nephrite, No. 394, with an open dome-shaped silver cover, the sur- 
face of which, originally white, has been changed by fire to an opaque, finely crackled calcmed gray. It is 
so much altered as to lose all traces of its ever having been jade. ‘he delicate carving, however, remains, 
and some of the polish is still left, although the whole piece 1s now more like porcelanite Jasper. Black 
staining shading off to gray on the foot seems to be due to a copper stand on which it once stood, and some 
red streaks and splashes on the opposite side of the httle urn to oxidized ion. 

The second example, a quadrangular vase, No. 395, of white nephrite with pale-greenish tint, has been 
only partially calcined. The lower part, which was not seriously affected by the direct action of fire, is of 
a pale-greenish white with black stains, which may be due to infiltration in the cracks, or to the action of 
pyroligeneous acids generated during the conflagration. ‘The upper part seems to have suffered actual 
contact with the flames, and has been changed to a very faint brown opaque substance resembling calcined 


bone. 
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We narwad with a pair of five-clawed imperial dragons 
, . - . 7 See Ta A2R which is t v carved with a pall of five-c : = 
The third specimen is the vase, No. 435, which 1s boldly cé I! 


traying its palace origi : 
has been changed by fire to an opaque ashy tint, 
any life in the stone. 


,3 et eri apart from the merit and vigor 
* 1 , = = so ae once | 1A i 4 3 ! 
in pursuit of the “jewel of omnipotence, a design be 


of the carving. The nephrite material, originally white, | 
5 | . moat heat go as to Show no longer 
and has been almost thoroughly calcined by the great heat so as to show we t seriously affected 
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The fourth instance of burnt jade, the small flower-vase, No. 650, is perhaps the m¢ . 


; eg tne of ashv-oray, yellow, and brown. 
of all, the color, probably originally white, having been calcined to a mixture of ashy-g1 oy ) pit “bh 
: rase itself, reducing the specific 


The great heat has affected not only the color, but also the substance of oe Vv SEO p ad ee ws 
eravity to 2.64, and the hardness from 6.9, the normal hardness of nephrite, to 5 at the lower end at | 
the upper end. | 

Some marks of fire are sometimes left on the blocks of crude jade loosened from the 


. “a ton ineamints the nrocesses of mining in Burma in the 
wood fires, as related in Part I, in the description of the processes of mining Nee 
arved by the wheel on the 


quarries by the aid of 


but these are generally removed when the block is being sawn Into shape and ¢ 


lathe. 


Il HISTORIC 


Arrer a brief sketch of the interval which connects the prehistoric period with the historic, we come to the 
final part of our subject, and are prepared to attempt the treatment of the extensive series of art objects 
of jade which is displayed in the Collection. The previous studies and investigations comprised in this vol- 
ume have been mainly intended to lead up to an appreciation of the value of Jade as a material for artistic 
work. The art objects will be described in detail in the Catalogue which forms our second volume, so that 
the limited space at our disposal here may be utilized for a general summary of the manifold resources of 
jade from an artistic point of view. This will most conveniently follow the order m which the art objects 


are arranged in the Catalogue, according to their place of manufacture, as set out in the following tal le: 


i, hii 
a, Carved Jades. 
bh. Jewelled Jades. 


e, Jade Flowers and Fruit. 


a, LIMOS. 
a. Carved Jades. 
b. Jewelled Jades. 
o>. Annam. 


4. Kurope and New Zealand. 


Nineteenth-century Jades. 


1. CHINA 


I'm Chinese haye been from the earliest times the most enthusiastic admirers of jade. ‘They esteem it as 


more precious than jewels, more valuable than gold or silver, and it is alwavs classed bv them as the first 
ol precious stones. It ranks unquestionably with them as the most perfect material in creation. and as the 
most beautiful substance in which the thought of man can be embodied. 

I'he reasons for this preference, which reaches back, as we have seen in Part ] I, to the dawn of Chinese 


history nearly five thousand years ago, are not so easy to define. To the European eye, as M. Paléoloeue 
veyyra | be] nay ava ‘ Voy « . Oo awragmronarataors « - - oP > * : ¥ ; — : 
cb \ =P It Tha) Cvyel appeal al little CAAL LC l ated . how CvVer pure jade may be. 1¢ possesses wtrinsieally neither 


the brilhancy of rock-crystal, nor the variegated tints of carnehan, nor the rich colors of sardonvx. nor the 


iridescent transparency of the onyx and oriental agate: the waxv aspect which is its peculiar quality only 
2 : “ tiie oS eo, I= aw c ‘ WS. 


allows, on the contrary, to be given to it, by the most delicate and finished work au vague translucency 
os 5 ' cb UC c mL Le 


'L’Art Chinois, 1887, p. 156. 
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which leaves it dull beside these quartz stones with their rich tones and varied play of color.” This art 
criticism, it should be stated, applies specifically to nephrite; a glance at No. 355, ete., will show that it is not 
so applicable to jadeite, which has generally a much more brilliant tone of coloring than nephrite. So 
M. Jacquemart, the distineuished critic of lapidary art, whom we have already quoted in Part I as an 
enthusiastic admirer of the artistic merits of jadeite, describes it, under the name of jade impérial, as a peer- 
less gem, almost rivalling an uncut emerald when green, and more effective than the richest of agates when 
variegated with mingled shades of green and white. 

‘The ancient “Book of Rites” Says of jade that it is, as it were, the subtle essence of the rainbow which 
has taken a concrete form and become incorporated in the stones of mountains and rivers. The hardness 
and toughness of jade were additional qualities which have made it always so highly valued by the Chinese 
for ritual and ceremonial objects. The most important vessels, in the earliest times of which we have any 
record, were made of jade, bronze being: used in the fabrication of the rest. In later times the respect for 
ancient rites which distinguishes the Chinese has contributed to preserve for jade the character of being 
the most precious and imperishable of materials, with which it was endowed from the very first days of 
Chinese art. 

How far these ideas were derived from an earlier use of jade for the fabrication of prehistoric weapons 
and implements we are not told. These are occasionally discovered in China, although when found they 
are generally referred by native antiquaries to a supernatural origin, and supposed to be missiles of the 
thunder-god or spades of a semi-divine Taoist herbalist. The forms of many of the ancient insignia of rank 
would really seem to have been modelled on similar lines, so that they might even be classified under the 
heading of ceremonial celts and regarded as “survivals.” 

Jade has besides, in the eyes of the Chinese, a symbolic value, in accordance with conceptions which we 
find it difficult to follow, but which form the base of nearly all their systems of philosophy. We have seen 
how Confucius, in the sixth century 3.c., explained to one 
of his disciples how its high value depended on the way its 
chief qualities corresponded to the five constant virtues of 
humanity; and, again, how jade of different tints was chosen, 
on various occasions of sacrificial worship, after an elaborate 
color symbolism which reminds us of that of the ancient 
Babylonians. These points have been fully indicated in 
Part Il by T’ang Jung-tso, who relates that the ancient 
Chinese would ransom fifteen walled cities with a single 
piece of jade, and that a modern mandarin would give a 
thousand ounces of silver for a pair of bracelets of emerald- 
green jadeite. It is only in pre-Columbian Mexico that any- 
thine like a parallel can be found, where, as Bernal Diaz 
tells us, Montezuma once said, as he added some jadeite 
stones to the presents given by him to Cortez for the King: 
of Spain: *'T’o this I will add a few chalchihuis of such enor- 


mous value that I would not consent to give them to any 


he. — 


Dh ce all 


one save to such a powerful Emperor as yours. Hach of 





these stones is worth two loads of gold.” : 
c ‘vem 

The importance of jade in the eyes of the Chinese may be 

shown from another point of view. In the historical period 

of then history, jade has on two occasions led to a change No,.888, SMALD, SLENDER- VASE. MING DYNASTY (aegci6en. 

in the title of the reigning emperor. The first occasion is 

recorded in 164 B.c., the sixteenth year of the Emperor Wén Ti of the Han dynasty, when a jade cup en- 

graved with the inscription, ‘Prosperity and Long Life to the Lord of Men,” was presented to the emperor, 

who thereupon ordered a general feast, and decreed that the title of his reign should be changed to Hou- 


yuan, to commence with New Year’s day of the following year (163 B.c.). The second occasion is re- 
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: ita diese eee , Ty, rene Co 
venth of the reign of Su Tsung of the T’ane dynasty, 


So ee eat Oh Be ean (ODN ct he: SE 
sxorded in the annals of the year (64 A. D., Ela hana i pigs 
_in consequence of the presentation by the Govy- 


3 
which was changed to Pao-ying—4 @, “Jew el-endow The Ghicial hepisiven te the 
Waite po et af tade and iewels to the state treasury. 1e official list 1s given the 
ermor of Ch’u-chou of twelve objects of jade and jew els to the st | 
annals as follows: 
; in's ‘ance tablet, eight inches long, three inches broad, rounded aboye, 
1. <A celestial amulet in the form of a mandarims audience tablet, eight MmcHer 
squared below, with a perforation near the round end, made of yellow jade. 
9. A jade chicken carved with feathers and every detail in white jade. 1 J as EN ate aie 
ah eee | | id aix inches 3 ameter, W et grains in relief withou 
3. A perforated medallion (Aw pt) of white jade, between live and six inches in diameter, with millet grains im renetr } 
visible marks of carving. | 
4. A pair of Hsi Wang Mu?! bracelets made of white jade, six to seven inches across. 
5, An emerald jewel of rounded shape, flashing with brilhant rays. 
6. <A pearl of great price, of the shape of a hen’s egg, shining like the moon. 
7. A balas ruby, as large as a big chestnut, of cherry-red color. 
8 Two branches of coral, an inch and a quarter long. 7 
9, <A jade chiieh, in the form of a broken ring, like a bracelet with a fourth of the circlet wanting. | 
10. A jade seal, half as large as the palm of the hand, oblong in shape, cut in intaglio with a deer, so that a deer appears im- 
pressed when it is used. 
11. A jade hook for the empress to gather mulberry leaves with, as fine as a bent sinew, mounted on a gold handle. 
12. A stone axe of Lei Kung (god of thunder), four inches long, two inches broad, not perforated, in structure as fine-grained 


as green jade. 


The official who presented these things pretended that they had been given to him by a Buddhist nun, 
who, sorrowing for the troublous times, had ascended to heaven and received them from the hand of the 
celestial deity ; but their virtues proved to be of no effect in alleviating the troubles, and he was forthwith 
thrown into prison and soon after executed as a fraudulent deceiver who had tried to attribute a supernatu- 
ral source to mundane thing's. 

The T’ange dynasty was the Augustan age of Chinese art and literature, and the poets of the period are 
always singing of the pleasures of luxurious surroundings and of wine-bibbing in cultured company. Jade 
wine-cups are constantly referred to by them as the most valued of vessels; in Chinese poetry they take 
the place of the classical murrhine cups of the true Augustan period. but those interested may be referred 
to the “Poésies de ’Epoque des Thang,” translated by the Marquis d’Hervey Saint-Denis. Porcelain first 
came into vogue early in this dynasty, when the first supplies were sent to the capital, Si-an-fu, for the use 
of the court, from Ching-té-chén, under the name of imitation jade (chia yii). The first pieces were of white 
body invested with a white glaze. The celadon glaze, which came in later, took its color inspiration from 


green jade, so that to jade must be given the credit of sugeesting both of these early ceramic productions. 


During the Northern Sung dynasty (960-1126 A. p.) several illustrated books on jade were published, and 
a large imperial collection of jade was brought together in the Hsiian-ho Palace at K’ai-féne-fu, in the proyince 
of Honan, which was dispersed when the city was captured by the Juchen Tartars a few years later. It was 
in connection with this collection that we first read in contemporary records of the arrangement of a series 
of jade pebbles of every color as tests for comparison and classification of the art objects. 

The artistic value of a given specimen may be said to depend on two criteria: 1. The intrinsic beauty of 
the material. 2. The merit and finish of the workmanship. We may turn now to the Collection to discuss 
it from these two points of view, beginning with a sketch of some of the characteristic colors of jadeite and of 
nephrite, and passing on to an outline of the technique revealed by the workmanship of s« me of the more 
unportant objects, referring, aS much as possible, to the pieces illustrated in the present volume. 


When the Collection was first disnlaved ae a whale 3+ wac a-; = | , 
nthe Collection was first displayed as a whole it was arranged on a color basis only, without refer- 


ry 11. , a a - = : - , ; : 
lhe pieces formed a long series presenting an almost 
continuous gradation from white of many different tones, through oray 


ot varied shades and mottlings, to black. 


ence to locality, date, form, technique, or material. 


lavender, yellow, brown, and green 


Fae eG Wie Pets cine ewey aa . ) ; 
But as more specimens were added, this method was found to be 


too cumbrous. ai the (Colleetic 18 Ta Sart Sea a es “a A= : 3 
: is, and the Collection had to be rear anged and classified in further detail under the headine's of 


country, style, period, and material. For the determination of the material, jadeite 


or nephrite, specific 
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No. 6383 
TRIPOD INCENSE-BURNER 
(Ting Lu) 
Chiien-lung (1736-95) 


Nephrite 
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gravity was proved to be an important means of distinction, the mean density of some 100 jadeites, as given 


elsewhere, being found to be 3.32, and of 6 chloromelanites 0.40, while the mean density of nearly 500 neph- 


rites was found to be 2.95. In addition to the specific gravity, the relative hardness of every piece was also 
tested, that of jadeite being 7, of nephrite 6.5; and if any doubt still remained, a section was taken off for 
microscopical and chemical examination. The results of all these tests will be seen recorded in the clescrip- 


tions of the pieces in Volume II. It may be mentioned here that the specific gravity is not given in a 


a/ 


c 


very few cases only, where the specimen was mounted 
in such a way as to prevent its being taken. The 
dimensions and weight are also carefully recorded, 
except in the description of the pots with jade flowers 
and fruit, where the weight is not given because there 
is really so little jade upon the objects. Color still 
remains the ultimate basis of arrangement of the art 
objects after they have been classified in the way = 
indicated above, the final order proceeding as far as eS aye 


possible from lehter to darker tints. 





The origin of the various natural colors observed 
in jJadeite and nephrite has been scientifically dis- 
cussed by Professor I. W. Clarke in Part II. The 


same part gives abundant references to the rich scale 


No. 410. LOTUS LEAF AND LILY. MING DYNASTY (1368-1644). 


of colors represented in the Collection, which is more fully indicated, in addition, in the Color Table in Vol- 
ume Il. It also includes notes on the colors due to the agencies affecting the jade after its formation, 
such as weathering and other causes leading to alteration of its natural colors, and absorption of foreign 
coloring materials, either natural or artificial, producing veins and staining of varied tint. The qualities 
of translucency, lustre, opalescence, and sheen which characterize some varieties of jade are also alluded to, 
as well as the inclusions of foreign minerals, such as chromite crystals, arsenopyrite, or mica scales, which 
are occasional causes of characteristic internal reflections. There is room here only for some further re- 
marks on the principal colors appreciated in China, which may be best set forth as a short commentary upon 
ang Jung-tso’s article in Part I. 

The older Chinese writers, as he explains, refer in their books to jade of many different colors; but these 
colors may be generally grouped in five classes, and described as varied tints of white, green, yellow, 
red, and black. Combinations of these colors in the same materials used sometimes to be distinguished by 
special names; there was one, for example, applied to a piece half red, half white, and another to a joint com- 
bination of the three colors green, white, and red. Special names used also to be given to different varie- 
ties of the same color: the greenish-black jadeite now called by us chloromelanite was yi; ordinary black 
nephrite was chioh; while a peculiar black jade which could be polished to make mirrors was chiu. But we 
can never be quite sure that the older writers are always describing under the general term of yi the min- 
erals which we now class as jade. Most of the quarries which were worked by the Chinese two and three 
thousand years ago have doubtless been long since exhausted, so that such points may never be settled. In 
the present day, at any rate, as the author observes, the green and white colors are very common in China, 
and black is occasionally met with, but the red and yellow hardly exist; so that even for sacrificial objects 
of red and yellow jade required for imperial worship it is impossible always to find genuine material. 

White is the color specially esteemed in China, and collectors of jade are described as keeping’ a set of ten 
little tallies or tablets of sawn jade, arranged in a chromatic scale of tinted whites, for the comparison of any 
new specimen added to their collection. The first and rarest of the ten is said to be of a fine white trans- 
lucid grain, resembling mutton fat, tinged with faint pink throughout, and is declared to be a jewel of ines- 
timable value, a piece in ten thousand, hardly to be met with once ina lifetime. But scientific observers dis- 
credit the existence of pink jade. The charmingly artistic little cup, No. 366, illustrated in color, pellucidly 
pinkish-white with spots of golden russet, which was brought from Peking as a rare example of the class, 


has accordinely been dethroned by the mineralogist from its pride of place, and it 1s classed by Professor 
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238 BLUE AND RED JADE AMONG THE CHINESE 
among the quartz stones, SO that it appears now under the 


Walden, after a careful chemical examination, . is 
of the great difficulty of reconciling the art 


novel heading of jadeite quartzite. Itisa remarkable instance 
notions of the Hast and the West. 
The existence of blue jade has also been seriously questioned. 


before us, but the Chinese require “cerulean jade” in their symbolic 
which is often confused with blue by so 


It is not in the list of colors immediately 


sacrifices to heaven, and it has been 


suggested that they might be satisfied with green for the purpose, 
many primitive nations. But jadeite is occasionally strongly tinged throughout with blue, as in the charm- 
ing rustic vase, No. 362, which is illustrated by a colored etching, and which is described as remarkable for 
trasting so effectively with the 


a : — = —- = oS — 





its intense blue color, con- 





weathered spots of golden- russet or brown-amber tint, 
which have been taken ad- vantage of by the lapidary 
artist to tip the petals of his 
497, of light grayish-green 


mottled with shades of blue. 


flowers. Another vase, No. 
color, is also described as 
Pale lavender is one of the 
Burmese jadeite, as shown 1n 
No. 487, whichis illustrated by 


mens of similar color are re- 


most characteristic colors of 
the small double-gourd vase, 
chromolithography. Specl- 
ported to come from quarries in the Chinese province of 
Yunnan. The light-lavender oround is most highly prized 


as a material for artistic carv- ing when flecked, as 1t often 


is, with emerald-green, or when marked with spots of 


russet-brown, as in the minia- ture figure of the god of lon- 
oevity, No. 486. <A jadeite of 


decided tone of blue is said to 


lavender color with a more 
come from ‘Tibet; it 1s exem- 
of the Venus de Milo, No. 799, 


the Collection in Paris. 


plified in the small statuette 
which was specially carved for 

Next we come to red Jade. The old Chinese speak of a red 
jade of extremely rare occur- rence, ‘red as a cock’s comb,” 
which they considered the most valuable kind ofall. But 
we never find red as a natural color of the mineral, and have 
come to the conclusion that red cockscomb jade does not 
exist as a whole natural stone. Lhe clue to the problem is 


sugeested by T’ang Jung-tso, 


who tells us that some of the 


best white pebbles in the river- beds of I<hotan are found in- 


raatea Wi | . 73 ae a9 \ . = . . 
vested with a red “skin. ! When this skin is of an at- 


tractive amber-brown hue re- Ret 
y — u j i Ii . : ay] “i at o7 | : (ae af: 
No, 458, LONGEVITY DIVINITY, SHOU LAO. CH'IEN-LUNG (1736-95), iy ing that of the rind of 


oe russet pear, it is carefully preserved by the lapidary to 
form the outer layer of a snuff-bottle, archer’s thumb-ring, or ornamental pendant, and carved by high in 
openwork in the manner of a cameo. An example of such work is seen in No. 710, a small beltehen with 
an upper layer, nearly a quarter of an inch thick, of clear brownish-red tint. which the artist has skilfully cut 


in the form of a couple of red dragons, resting upon the ereenish-eray body of the clasp, so that the dragons 
: . A _! a de ! i | eet, | clo in 

ces eae eo 4 ‘ 7 a i ae ava r fires ‘a . ry. f wy ' ——s 4 | is, 5 ~ | F 

Serve as an open cameo decoration. The red skin, as the Chinese say. is eradually developed on the surface 


of the white jade by weathering after it has left its orjeinal bed. White ¢. 
ac ALHOLINS aitel it has lett Its Ol inal bec. \\ hite jade, according to Professor Clarke. 
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ometimes contains over four per centum of ferric oxide. enough to produce all shades of red and brown when 
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rusted by the sun and wind. The colored illustration of the figure of Shou Lao the deity of longevity, N 
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bol, shows some of these variegated coffee-brown and grayish-brown tints, contrasting: vividly with the por 
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tions of the ereenish white body ot the nephi Ite, Which are left to lorm the face and hands ot the statu tt 
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the brown skin here is the ; Yo (ee a Be Se : . 

aha] Ghige skin here 1s the most prominent feature of the piece. The litte e<  oxp : 
. . the piece. The little stork, No. 003, again, is carved 
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Chinese would. 2n-4ac oe | | yer or coral-red color. The red jade of the 

- ese would, mm tact, appear always to be merely a cuttine or sg) | 


out of a piece of bluish-white jadeite stratified with a similar 
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would not be difficult to find a crust of sufficient thickness to supply the pi, or pertorated medallion, of red 
jade which is required by the emperor in his annual worship of the sun at the summer solstice. Bright reds 
of many different tones are looked for on tomb jades, developed while the pieces have lain buried under- 
ground in contact with other substances, as described in Part II, where carnation. vermilion, crimson, and 
purple are severally alluded to as stains, but not, of course, as natural colors of jade. 

Yellow jade certainly does exist, in spite of M. Paléologue,! who asserts that authors who refer to varieties 
of yellow and orange jade are laboring under a misunderstanding and have wrongly applied the name of jade 
to sardonyx. Yellow jade is rare, but the Collection is unusually rich in actual specimens, which have all 
the characteristics of genuine nephrite. The most notable piece is the archaic libation-cup, No. 459, which 
is illustrated in water-colors; it is yellow with a very faint greenish tint, and the artist has unfortunately 
put too much green upon his palette. Another example of a color much appreciated by Chinese connoisseurs 
is the dish supported by two boys, No. 402, shown by chromolithography. The vase supported on the back 
of a grotesque monster, No. 399, is pale yellow of waxy aspect, very finely polished, and so perfectly 
resembling beeswax that it might be taken for an object moulded in that substance. The pieces Nos. 397, 
398, 400, 401, are also made of rare yellow nephrite, varying only in tone; they all exhibit designs of a 
peculiar archaic character. We know nothing of modern work in yellow jade, and have no record of the 
original source of the mineral. 

Black jade is sometimes called by the Chinese mo-yii, or ‘‘ink-jade,” and is highly esteemed by them when 
intense in tone and capable of being polished to a brilliant mirror-like surface. It is generally a nephrite 
thickly charged with inclusions of chromic iron. If less thickly charged, it has the effect of a white magma 
speckled with black spots, as if ink had been flecked on with a brush; toning: down to paler shades of gray 
when the chromic iron is less in proportion, until it becomes a white jade with only a faint tinge of eray. 
When the crude piece is half black, half white, with sharply defined lines of demarcation, the lapidary oc- 
caslonally takes advantage of the uncommon combination in working out his designs, following up and 
emphasizing with his tools the outline of some object which he fancies has been originally imprinted in the 
material by the hand of nature. He may succeed in producing in this way a medallion symbol of the yin 
and yang, the elemental powers of darkness and light, which are the base of all Chinese philosophy, separated 
by the orthodox spiral curve which he defines and deepens on the lathe along the line of junction of black 
and white. The brush-pot, No. 3849, which is illustrated in colors, shows a typical nephrite with intense 
clouds of black shading down to lhght-gray tints, so as to give a marbled effect to the combination: it is an 
old piece, referred to the Sung dynasty (960-1278 A. D.), showing in its interior curious marks of the drill- 
work of the period, and is plainly wrought and smoothly polished to bring out the rare coloring of the 
material. 

Jadeite, deepening through darkest green to black, becomes chloromelanite; but this, though it 1s reported 
to have been found in South China, is not appreciated by the Chinese as a material for art work, being: too 
dense and opaque to repay the labor of carving it. 

We come now to green, which is really the prevailing color in all collections of worked jade. Not only is 
it the most frequent single color, but it modifies all the other colors by tinging the mass, or by flecking and 
splashing the ground with brilliantly contrasting tones of vivid green. ‘The many shades of green which 
are found in jadeite and nephrite respectively have been set out in Part II, with references to characteristic 
pieces in the Collection. The greens of jadeite are, generally speaking, the brightest in tint, ranging’ as they 
do from lettuce-green and pea-green to grass-green, and culminating in emerald-green with almost the lustre 
and purity of the precious stone from which the name is derived. This last 1s the distinctive note of the 
precious jade called by Jacquemart jade impérial, which the Chinese call fei-ts’‘wi from its resemblance to the 
plumes of the kingfisher they encrust on jewelry, and which the pre-Columbian Mexicans called quetzalitali 
after the gorgeous feathers of the Trogon resplendens, worn by their chieftains. Some of its shaded tones are 
represented in the beautifully variegated dish, No. 355, which is illustrated in colors. ‘The quadrangular 
incense-burner, No. 428, is a magnificent example of emerald-green as a whole color in jadeite, and the 
dragon and phenix cups, Nos. 358 and 359, exhibit a fine play of hghter pellucid shades of the color 
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24.0 JADEITE MORE CRYSTALLINE IN STRUCTURE THAN NEPHHR! TE 
: “ The auaint pillow of jadeite, No. 426, in the 
spreading into snowy clouds tinged with pale amethyst. [he quaint pillow of jadeite, ; Ara 
‘ me SEAN : et many shades. passing into pea-green mottlec 
water-color illustration, is a combination of emerald-green of many shades, passing’ Into pea-green mM 
with paler spots and slightly clouded with dead-oak-leaf and lavender. . 
t 7 a lanma af ite effects as an art material are cepen- 
Jadeite is more crystalline in structure than nephrite, and some of its effects aS an art m iterial ie : | 
syoar-white, like saccharine marble, or have a clouded silvery 
” of which No. 488 is a notable specimen; 


polished surface, as in the bowl, No. 496, 


dent on this peculiar quality. It may be 
translucence, as in the granular variety Known as ‘camphor jade, 
the crystals may be so abundant as to give a frosted aspect to the Ce : 
which reminds one of a clouded erystalline piece of oalvanized iron. The matrix of ordinary /ei-isw, which 
anular, markedly so in the variety ¢ yf jadeite called poeti- 


lish, No. 492, and the pair of bowls, Nos. 494 and 


is white flecked with emerald-green, is generally gr 
cally ‘“‘moss 1n melting: snow,” of which the large circular « 
495, are striking examples. | 
With regard to nephrite, its colors are generally less diversified, although an infinite variety of different 
tones is represented by the several pieces in the Collection, of which a selection has been made for these 
pages. The qualities of the material will be appreciated better from an inspection of the carefully colored 
iustrations in the present volume than from the most labored description. In the illustration of No, 604, 
one of the most important pieces in the series, three of the typical colors happen to occur together, the tall 
evayish-white column being mounted upon a spinach-green pedestal and crowned by an olive-green top. 
That of No. 462 is a careful study of gray nephrite in 


: 


a vase of which the bold design, perfect polish, and 
exquisite finish display the peculiar excellence of the 
material as a medium for artistic lapidary work. ‘Lhe 
coloring of No. 679, again, is almost worthy of the orig- 
inal, a magnificent brush-holder of translucent texture 
and brilliant dark-green tint, changing to light green- 


23 wae ish-gray with dark brown and russet. The colored 
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etching of No. 704, which is, perhaps, the most suc- 
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cessful reproduction of the decorative qualities of 


(ez) | spinach-green nephrite, may be compared with that 
of No. 689, which exhibits the same general tone of 
coloring as displayed on the largest piece in the Col- 


lection, a heavy massive bowl intended for goldfish, 


boldly carved outside with imperial dragons, and in- 
scribed inside with an ode by the Emperor Cl’ien- 
lung, dated 1774, telling how — 


The colossal block was brought cas al tributary offerine irom 
hhotan, 

To be fashioned by skilful hands into a weng-shaped bowl. 

lt has been carved with clouds brought down from the vault of 
heaven, 

And with dragons rising in their mieht from the depth of the 


abyss. 


After this short discussion of the value of jade as a 





material for art work, we have to consider the finished 
objects and say a word or two about their form and 
technique, some of the principal motives of their dec- 
oration, and the uses for which they have been fash- 
loned. With regard to the technique, an outline of 


h ood Vulsl, CH'LEN-LUNG (1736-95). 


y) ip ] lv f; the preliminary preparation of the material and of the 
vocesses OF work oenerally followed 7 ies, BS oan | 
I < generally followed in China up to the final steps which give to the finished piece its 


erfect polish. has alreadv heen ovvan and iVWurctwat . 
pertect polish, has already been given and illustrated. Amone the many notable examples of th 
5 tle many notable examples c e consun- 
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No. 369 
SQUARE VASE 
(fua Ku) 

Ming Dynasty (1868-1644) 


Nephrite 
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mate mastery of the artificer in this material, we may refer to the firm pose and oraceful lines of the white 
vase, No. 489; to the bold, openly detached carving of the gray vase, No. 462. displaying, as it does, so 
fully its elegant form; to the elaboration and dignity of the religious scene rendered upon the Buddhist col- 
umn, No. 654; and to the picturesque execution of the gathering of poets in the orchid pavilion of old 
Chinese story in No. 679, which designates it as the most fitting of receptacles for the brushes of an artist. 
The striking artistic qualities of some of the mounted screen-pictures, like No. 652, which are intended to 
be viewed as transparencies, should also be noted, as well as the minute finish of many of the smaller orna- 
mental objects and personal ornaments which are etched in the next volume, such as the plaque, No. 628, 
which is a marvellous reticulation of dragons and floral scrolls reduced to the thinness of tissue-paper by 
the various processes of carving, undercutting, and hollowing, so as to acquire a wonderful translucency 
throughout. ‘The round box with its cover, No. 645, of light sage-green nephrite, carved with pierced 
floral designs and symbols so as to resemble lacework, and the tazza-Shaped covered bowl, No. 705, of 
spinach-green material, intricately carved in openwork with bands of floral scrolls, may finally be cited as 
examples of complicated fretwork executed by the diamond drill and wire saw of the Chinese lapidary, 
such as one would expect only from a worker in wood or ivory. 

While the various points of technique involved in the fabrication of jade can be best attested by a minute 
examination of an individual piece, the infinite variety of form, in connection with the use of the object and 
the motive of its decoration, can be appreciated only by a general inspection of the Collection as a whole. 
This, ranging as it does over the whole field of Chinese art, often throws light upon contemporary work in 
carved wood, bronze, and pottery, although at the same time it requires some knowledge of these sister arts 
for 1ts complete comprehension. ‘There is no space for such discussion here, but many references to religions 
and mythology, history and folk-lore, manners and customs, will be found in Volume II, in the descriptions 
of the different pieces. 

The Collection is remarkable for the number of pieces which have come, directly or indirectly, from the 
imperial palaces at Peking. ‘These are often to be distinguished by the special character of their designs, 
in accordance, for example, with the strict sumptuary laws of the Chinese, which restrict the phenix and 
the five-clawed dragon to objects intended for the decoration of the palace or the personal use of the emperor. 
Among’ these last may be noted a magnificent dragon-handled seal, No. 464, inscribed with the name of one 
of the imperial summer palaces; a beautiful ju-t sceptre of white jade, No. 446, with an engraved inscription; 
and a jade-handled knife with a gilded steel blade, No. 736, the handle of which is incised with an inscription 
in the handwriting’ of the Emperor Clvien-lung, the date corresponding to 1744 a.p. The little ode, one of 


several in the Collection from the same imperial pen, may be quoted here as a sample of the rest: 


This piece of bright pure jade brought from the Yiti-lung’ Valley, 

Of palest sea-green tint revealed through its polished depth, 

Has been carved with appropriate designs by a skilful craftsman 

Into a handle of fitting form for a precious steel knife. 

The “sliced fat”? stone has been adapted to slice fat! 

Though the name originally expressed only its translucent whiteness, 
It has become applicable to the use as well as to the material. 

[s not this a curious coincidence between nature and art? 

The sharp blade must not be carelessly grasped, 


Nor must our imperial words be lightly turned to ridicule. 


Written by the Emperor Chien-lung in the first decade of the middle month 


of spring in the cyclical year chia-wu, and sealed with two imperial seals. 


Verses by the same emperor (whose collected poems, by the way, fill many printed volumes) have been 
quoted in Part IT from a screen-picture of the Buddhist saint Bodhidharma, and from an imperial sketch of 
the pagoda-crowned Golden Island in the Yangtze River, having been etched on the two sides of the circu- 
lar plaque of ivy-green nephrite, No. 688. Some other rhyming stanzas of his composition will be found 


1Vuranekash, or “ White Jade,” River, in Chinese Turkistan. 
+ Sliced fat” and “mutton fat” are well-known synonyms of white Jace, 
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h-oreen jade, describing the two screen-pictures of white 


, ] ] y Te AQ ( y ; > . 
ennobline the massive fish-bowl, No. 689, of spinac | ites 
’ as the sole ornament of a pale-green panel intended bo 


; ee tvs . RS ‘HO » Bonrino 
jade carved in relief, Nos. 050 and 638, or figuring 


: aS AY ee ee 
be worn upon the girdle, as in No. 909. 


.s into scrolled clouds, through which is whirling the flaming 


The imperial dragon rising from sea wave ae oa oe 
) tchines of Nos. 604 and 659. In the colored htho- 


iewel of omnipotence, is well represented on the colored e | ine 4 1 seceel DE 
: rf F ist leee Naoaraia) guarding the sacred jewel O 
oraph of No. 606 it is posed as the dragon-king of Buddhist legend (Nagaraja) gu 9 


Buddhis ms i . same medallion. 
the law, being inclosed with the eight Buddhist emblems in the same medalli | : 
form in conjunction with its frequent companion, the féng- 


On the pair of jadeite 


cups, Nos. 358 and 399, it appears in a more antique : ares sn the vase. No. 439. The 
huang, or phenix. ‘The dragon and the phenix are again found in combination upon the vase, NO. tod. 
ey the | ie the minor. No, 626. which is also said to have been brought 
phenix is figured alone on the jade trame of the mirror, No. 626, which 1s als | 5 ; 
from the Summer Palace in the year 1860. The archaic lizard-like dragon of ancient bronze with bifid tau, 
few ye 1 Af the opav vase. No. 462. which has been so often 
called ch’ih-lung, is faithfully represented in the lithograph of the gray vase, No. 462, which has been 
referred to. and in the water-color picture of No. 459, the largest and most important piece of yellow neph- 
rite in the Collection. The curious fish-dragon vase, No. 460, so exquisitely carved in the shape of a pair of 
Pig . . eee Pie Paes anand. ae an oaluetrat of the literary legend which 
fich in the act of transformation into two winged dragons, is an ulustration of the literary leg 
4 . . a Rh, ore. _ , wis See Ann Fe 1 e” 
relates that the sturgeon of the Yellow Kiver becomes a dragon if only it surmounts the “Dragon's Gat 


eoree—a type of the successful graduate who at last, maybe aiter many year's of persevering’ effort, succeeds 


in getting his name enrolled upon the “Dragon List,” the first step in the ladder of official promotion. 

Two grotesque monsters of fabulous mien which figure as supporters of the twin-cylinder vases, Nos. 370 
and 614, the latter of which is illustrated by a copper etching, are supposed to be intended to represent an 
eagle (ying) perched upon the head of a bear (isiwng), suggesting 1 a punning way the honorific title of ying- 
hsiung, or “champion.” The “champion vase” was originally an arrow-receptacle of bronze given as a 
reward for military prowess. Another fabulous animal which calls for a word of notice is the Buddhist hon 
(shih-tzit), with flaming shoulders indicating original wings, which is usually sporting with a brocaded ball, 


. 


as in Nos. 352 and 537, sometimes accompanied by smaller lions or cubs, as in No. 3881, and often looking 


more like a dog than areal lion. Winged quadrupeds of grotesque shape, like those common in Assyrian art, 
are found in China as supporters of archaic vases, or as a decoration surrounded by scrolled waves, and are 
often classed together under the general name of sea-monsters. The twelve animals of the Chinese zodiac 


ave all real animals, although they are carved here in light sage-green nephrite (No. 730) as a set of little 
half-human figures with animal heads and tails. 

The elephant, horse, and ox are among the animals frequently represented in Chinese sculpture. ‘Lhe 
elephant is seen in the Collection, carrying’ vases filled with precious things in Nos. 444 and 739, and as the 
bearer of tribute from some foreign country in the decoration of the brush-pot, No. 683. The horse occurs 
plainly carved, as well as (among the jewelled jades) with ruby-mounted harness, emerging from the Yellow 
Ktiver, with the nine mystic diagrams of ancient Chinese philosophy on his back. The ox figures as a water- 
buffalo accompanied by a herd-boy with a bunch of millet in No. 488, a companion piece to the recumbent 
horse (No. 487); an ox carried Lao-tzt, the founder of Taoism, on his travels to the far west of China, as repre- 
sented in No, 449; and another is often harnessed to a rough cart with a mat canopy in pictured scenes of 
these ancient times. ‘The proper animal attributes of Shou Lao, the god of longevity, of whom Lao-tzii is 
supposed to have been an incarnation, are the deer, tortoise, and stork. as seen on the bow] of oray nephrite, 
No, 403, which is carved with a processional scene depicting the visit of Confucius to Lao-tzii in the sixth 
century before the Christian era. 

There are, it is well known, three religions in China— Confucianism. Buddhism, and Taoism. The Chinese. 
however, eclectic rather than exclusive in their sympathies, may protess adherence to all three creeds with- 
out any sense of impropriety. A Chinaman, as his Excellency Herr von Brandt. an acute observer. remarks, 
is born a Taoist, lives a Confucianist, and dies a Buddhist. 

Contucius himself was an agnostic, and his follower still devotes his chief attention to the ceremonial 
OpSETEUCE a ine present world. Asa scholar he prostrates himself daily before the ancestral tablet of 
Contucius, which is enshrined in every public school-room; and throughout life is duly observant of the sacri- 


ficial rites of ancestral worship, which date from pre-Contucian times, The eult is almost devoid of sym bol- 
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ism. ‘he wine-vessels and libation-cups of the ancestral temple, the covered dishes and platters for offerings 
of meat and corn, raw and cooked, of which so many are found in the Collection, are generally designed after 
the pattern of bronze sacrificial vessels of the three ancient dynasties, dug up from the ground, with the 
lineaments of the fao-Vieh ogre projecting from a scrolled ground and encircled with rings and bands of 
rectangular fret. 

Buddhism is of Hindu origin, and most of the Chinese Buddhist figures, symbols, and ritual designs have 
a marked Indian aspect. The mendicant’s bowl, or patra, No. 622, is a notable example of this, its nine 
igures of Amitabha Buddha being cut in Indian style, while the seal-mark, ‘‘Made in the reign of Ch’ien- 
lung (1736—-95),” attests its Chinese workmanship. An image of Sakyamuni, the historical Buddha, 
carved in mottled-gray nephrite, is seen in No. 461. There are many representations of Arhats, including 
immediate disciples of Buddha and later saints, in the Collection, whether as separate figures or subject 
motives of carved work. The cylindrical column, No. 654, illustrated by chromolithography, exhibits 
Buddha enthroned in a rocky paradise, with his chief disciples, the sixteen Indian Arhats, grouped in 
characteristic attitudes below. The first of these, Bhadravyiaja, appears as a separate figure in No. 610. 
Kkanaka, the eighth of a series of “Highteen Venerable Ones” carved in the relgn of Clvien-lung for a 
Buddhist shrine in the “Reed and Orchid Pavilion” at 
Yuan Ming Yuan, is represented in No. 640, and labelled 
with a commemorative stanza written by the emperor him- 
self, ‘The screen-picture of the miraculous crossing of 
Bodhidharma, the first Chinese patriarch, which is carved 
in high relief on No. 688 and engraved with a verse in the 
same august hand, has been already quoted and referred to 
in Part 1. The eight felicitous signs (pa chi-hsiang), of 
Buddhist origin, which are found so often bound with 
fillets in architectural as well as in all other sculptured 
and painted decoration, occur everywhere in jade-carving’; 
they comprise the flaming wheel, the canopy, the fish, the 


vase, the lotus flower, the umbrella, the knot, and the 





conch-shell. There is yet another Buddhist figure to be 


No. 619. DRAGON WITH YOUNG. CH’IEN-LUNG (1736-95). 


noticed, that of No. 440, a statuette in jade of the cele- 

brated Chinese pilgrim Yuan-chuang (Hiuen-tsang), whose travels through the length and breadth of India 
from 629 to 645 A.D., translated into French by Stanislas Julien in the year 1885, have revealed to us so 
much of the ancient geography of the country. 

Taoism springs mainly from nature-worship, and many of its divinities are of stellar origin. The princi- 
pal triad consists of the star-gods Fu, Lu, and Shou, ‘“‘ Happiness, Kank, and Longevity,” which form the group 
of white-jade figures standing upon lapis-lazuli rocks under a spreading pomegranate tree in the water-color 
picture, No. 731. The star-god of happiness, Fu Hsing, stands here on the left, with his emblems, two flying 
bats; the star-god of rank, Lu Hsing, in the centre, holding a ju-i sceptre, with his emblems the tree-peony 
and red coral; the star-god of longevity, Shou Hsing, on the right, with a pilgrim’s gourd tied on the head of 
his long staff, a sacred peach, the “fruit of life,” in his left hand, and a magic fungus growing at his feet. This 
last divinity, known also as Shou Lao, the “Ancient of Ages,” is found separately in the curious figure of 
mottled-brown nephrite, No. 486, illustrated by chromolithography, which has already been referred to; as 
carved out of light-lavender jadeite, in No. 531, and often represented in the ‘Taoist scenes carved upon jade 
rocklets in the Collection. The Taoist triad, grouped under a spreading’ pine, 1s again the motive of decora- 
tion of the brush-pot, No. 609, a piece remarkable for the purity of its material and as a triumph of glyptic 
art in jade. No. 516, another artist’s brush-holder, is carved with a mountain scene representing the Pa 
Hsien, the eight immortals of Taoist legend, coming to worship the god Shou Lao. ‘hese eight immortals 
take the place in popular estimation of guardian saints in some Roman Catholic countries, revered as being 
the patron saints of different crafts in China, ete. Their emblems are the pa an hsien, comprising the fan, 


sword, castanets, double gourd, basket of flowers, bamboo drum, flute, and lotus, which are carved in relief 
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, ] anc Pee acd I ichtly tel ed upon 
upon the beautiful pair of emerald-sprinkled jadeite cups, Nos. 483 and 484, and again lightly etch p 


- SA ay meas of a ae ade of delicately shaded jadeite. 
the very transparent little cup, No. 489, which is also made 0 ) ta a eae 
The Taoist figure in the annexed illustration of No. 


esents one of the Wu Lao, the “Five Old Ones” of 
y, whose spirits animate the five planets and. 


repr 
ancient stor 
are occasionally personified as appearing on earth; he 
holds a Buddha’s-hand citron in his right hand, in his left 
a cup of the draught of immortality for his faithful devo- 
tees. The Erh Lao; or “Two Old Ones,” worshipping the 
god of longevity in a mountain paradise, on the brush- 
cylinder, No. 685, a notable example of “puddingstone” 
nephrite, are historical personages of the twelfth century 
3. c. who have been adopted into the faith and are mas- 
querading as Taoist rishi, or hermits, siving a specious air 
of antiquity to the divinity of their adoration. The num- 
ber of genii in the lower walks of Taoist mythology is 


f i Lic: sein ee ne tp Res, - ; J ; ; 
‘(ee a 292 §€«almost infinite; many stories are related about the feats 


f 


4 
Y. 4 


of the “two merry genii” who appear in bold openwork 
relief, with “wonderful cruse” and “magic salver,” upon 
the slender hexagonal beaker, No. 447, a piece remarkable 
for its pure color and texture as well as for its clever 
elyptic work and perfect finish, to be worthily compared 
with that of its companion vase, No. 448, which is boldly 
decorated with a celestial dragon and a phenix bringing’ a 
spray of peony in its beak. 

An elaborate seal-casket, No. 466, with a compartment 
for vermilion and pad as well as a receptacle for the great 
state seal, is a study of ancient symbols, displaying’, as 


it does, the twelve emblematic figures anciently embroi- 





dered on robes as insignia of rank, in addition to the 
eight Buddhist emblems of good fortune, and the imperial 
dragon handle which marks it as a palace relic. Figure- 
scenes of historical and literary interest in the Collection 
No. 616. TAOIST DIVINITY, WU LAO, CH'TEN-LUNG (1736-96). are too numerous to describe here, but two may be alluded 
to aS appropriate subjects for the decoration of the brush- 
pot of an artist or a calligraphist. The first is the “Orchid Pavilion” of No. 679 (colored lithograph), where 
poets used to meet in olden time to compose and recite verses, inspired by wine floated down to them in 
little cups by boy attendants, as they gathered in groups by the riverside. The second is the “Mountain 
Netreat” of Li Tai-po in the water-color picture of No. 623, where the famous poet of the eighth century was 
wont to write in the midst of beautiful scenery, while one of his boys was washing his palette in the rivulet 
below and another was preparing tea on the hillside, as commemorated in the well-known couplet : 


As the palette is washed the fish swallow the ink: 


rhe tea boils and the cranes are dodging the smoke. 


some of the most beautiful things carved in jade are, in fact, intended to furnish the writer’s table or the 
artists studio. Among them may be mentioned Screen-pictures, vases for flowers or simply for ornament 
pright or to lie prone in, boxes and stands for India ink, hand-rests, paper- 
knives, foot-measures, paper-weigl 


receptacles for brushes to stand u 


its, water-pots of quaint desion and dishes far wachines hic ; : 
St a cf sa r-pots of quaint design and dishes for washing brushes in, seals, 
and boxes for vermilion and pad; it is onl] y the ink-stone which is not ofte 


3 | h made of jade, slates and other 
commoner stones being’ preferred for palettes. 
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No. 337 
LOTUS-LEAF VASE 
(Ho-yeh Ping) 

About thirteenth century 


Nephrite 
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The Chinese artist is seen at his best in his delineations of birds and flowers, and the carver in jade and 
other hard stones is no exception to this general rule. The poet of the Lang dynasty was a vivid impres- 
sionist, and delighted to surround himself with beautiful forms and objects, culled from the world of nature, 
suggestive of couplets for his impassioned verse. Jade was prized not only for the vague translucency of 
the material and the delicate work and finish of which it was susceptible, but also for the refined pleasure of 
handling a substance which was at the same time firm and unctuous, elving a sensation to the touch which 
has been compared to that which the patina of a beautiful bronze gives to the eye—a caress, as it were, to 
the tips of the fingers. Jade became in this way the most precious of substances, as the one giving the 
most refined sensations, suggesting the most graceful thoughts and the most delicate impressions. From 
this period may be dated the sensualism which has gradually pervaded Chinese art in all its branches, de- 
veloping’ side by side with the hieratism of the old ritual. 

The Collection shows everywhere how surprisingly the glyptic artist in hard stone has succeeded in ren- 
dering the soft flexibility of the lotus, the yielding pulp of a bursting magnolia, the graceful elegance of floral 
spray and foliage. ‘The nymphiea lotus is perhaps the most favored flower of all, the type of purity in the 
vegetable world, as jade is in the mineral; for it grows unsullied out of the mud. The colored etching: of 
No. 337 shows, 1n its vigorous archaic lines, how the leaf can be gathered into a vase and surrounded by the 
flower, fruit, and other details as a naturalistic decoration. Its gracious curves are indicated in the water- 
color ulustrations of Nos. 620 and 621, and carried out in the outlines of many other pieces which need not 
be separately referred to. The lotus is often accompanied by 
other water-plants, such as the sagittaria, with its arrow-like 
leaves, and the common reed; among water-birds found in 
connection with it are storks and egrets, wild geese and ducks, 
notably the brilliant mandarin duck; No. 463 represents a 
single duck swimming, with sprays of lotus and sagittaria in 
its beak. 

A beautitul white vase fashioned in the shape of a magnolia 
blossom is shown in the illustration of No. 541. <A second, 
herewith given, displays another flower-vase, No. 589, ex- 
quisitely modelled in the form of a Buddha’s-hand citron. A 
third exhibits a paper-weight, No. 546, cleverly designed as a 
bitter gourd, the Momordica Charantia of botanists, with a 
praying-mantis crouching upon one of the lecythi. Among 
the gourds, a more ordinary motive is the double gourd, a 
variety of the bottle-gourd (Lagenaria vulgaris), as shown in the 
colored etching of the covered vase, No. 363, which is made of 
apple-green jadeite with splashes of rich pellucid brown. See, 
also, the brilliant emerald-green palette, No. 425, a veritable 
triumph of glyptic art work in this pleasing design. 

The gourds are all ranked among the emblems of longevity, 
being very durable when dried. ‘So is the branched fungus 
of many hues (Polyporus lucidus) which supports the little 


lobular water-jar of white jade in No. 476, and is the 





original source of the form of the jw-i sceptres, as proved 
especially by the branched outline of No. 523. Among other 
types of long life are the plum blossom, bamboo, and pine, 
fragrant, green, and everlasting: these are found in com- 
bination in the fretwork decoration of the large spinach- So. Gai.§ REO WHEVASE. CHIENALDNG Reon: 
green bowl and cover, No. 705; singly in the rustic plum-tree 

vase of blue-tinged jadeite, No. 362, and in the dainty little paper-weight, No. 575, a leafy section of bamboo 


carved in white nephrite. The dove, No. 417, is bringing a twig of prunus blossom from the land of the 


of 
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JEWELLED JADES 
bled fruit of life, on which a pair of monkeys is 
anates, and Buddha’s-hand citrons, 
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immortals: a pendant to the two eigantic peaches, the fe 
7e The threefold fruit combination of peaches, pomegr 


frolicking, No. 5/6. ae fe ? 
lo. 7 sther pieces, figures the “three abundances © 
which is found on the jewelled brush-holder, No. 741, and on other pieces, figures the “three abu 


—j.e., of years, sons, and happiness. 
d are the chrysanthemum, outlined in the charming: little cup-shaped vase, 


anv of the fluted bowls and dishes in the Collection, like 
ming of water-dishes for washing the brushes 


Among: flowers not yet notice 
No. 456,—-the motive also of the shape of so m 
No. 670: the begonia, which has furnished two of the most char 


: RoR RO <Q! 3 -(Peonia J » floral emble ‘rank and honor, the 
of an artist, Nos. 592 and 593; and the tree-peony (Leonia Moutan), the floral emblem ot rank a onor. 


magnificent sprays of which are prime favorites with the jade-cutter, who often executes them in rich and 
thos to pass from the glorious tree-peony to the humble 


complicated openwork relief. It seems almost bs 
rase, No. 364, which is carved in lettuce- 


cabbage, but it is necessary just to allude to the form of the flower- 
ereen jadeite mottled with emerald and gray; T’ang Jung-tso tells us in Part IJ, moreover, that in China 
melons and cabbages of precious fei-ts’ui are deemed a fitting decoration for an emperor's palace. 

The Chinese language, being monosyllabic and with a limited vocabulary 
to express its multitude of written symbols, is peculiarly susceptible of pun, 
or double entendre, and of being read in the way of a rebus. Some pieces of 
jade are often artfully designed to convey secondary meanings after the same 
fashion, like the marriage wine-cup of white jade, No. 600, and the cleverly 
executed bridal cup, No. 367, which are two of the pearls of the Collection, 
and, like so many of the hanging musical stones carved in the form of fish, 
connote ideas of good fortune and prosperity. So also with the designs of 
several of the medallions and pendants; but the consideration of such quaint 
conceits, which require some knowledge of Chinese to trace out properly, 
may be deferred to the descriptive part of the next volume. 

Jade is highly appreciated for the San Shé, the well-known “set of three” 
vessels used for burning incense, which occurs so often in the Collection, 
artistically wrought in emerald-tinted jadeite, as well as in nephrite of varied 
color. The set in question comprises a box with a cover for the prepared 
incense or sandalwood chips, an urn with three or four feet to burn it in, 
and a vase to hold the miniature shovel and pair of rods for handling the 
fuel. ‘his is the ordinary altar-set used for sacrifice before the domestic 
shrine, and it is also available for fumigating the air of the apartment and is 
often employed for that purpose as well. The larger temple sacrificial set of 


live pieces, called Wu Kung, composed of a central urn, two pricket candle- 





sticks, and a pair of tall vases for flowers, is much larger in size and is not 
So, 54, MAGNOLIA VASE, CIPIEN-LENG a7wen,  L2adeinm jade. When the Emperor of China sends presents to a foreign poten- 

tate, a ju-i sceptre and an incense-burning: set of three vessels carved in white 
jade are usually included in the list. The same things, worked either in bronze, cloisonné enamel. porce- 
lain, carved red lacquer, or hard stone, are to be seen placed upon a table before the dais in SveRy one 
of his own imperial audience-halls, some of which have been despoiled by invaders from the West and been 


atterward acquired for the enrichment of our Collection of jade and other hard stones 


Jewelled Jades 


in the classification of the Collection “jewelled jades” is the second subdivision of the worked jade of China 
* a. ' ‘a 3 . ’ . . es, > . | | | ; a | E 
lt includes carved objects of nephrite and jadeite inlaid or set with ot! 


| ats | ler precious and semi-precious stones, 
and jade mounted in gold or gilded metal for imperial ] : 


ab | resents and for personal ornaments. The latter 

& cLSS LS re eS we ' c ") : -) “aye ma a J 5 oe ‘] 4 + 

| presented by a gilded ju-i sceptre, No. 734. richly chased with floral scrolls and emblems mounted 

with plaques of emerald-green jadeite carved in Ssymbolical designs of lone life and happiness; by a pendant 

No. 732. of erav-oreen indeite fashioned 3 . a = 9g ery ee Galt, 

No. (32. OSTay-2 jadeite fashioned in the form of the fruit of t 

. / = h ) \ } : ar ‘ . ‘ - \ ‘ > = sl = co or 

the egg-plant; and by the magnificent set 
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of gold-mounted jewelry, No. 783, composed of a pendant, ear-rings, and bracelet of deep-green jadeite of 
Chinese workmanship, the rich lustrous tones and varied tints of which are perfect] y shown in the colored 
plate in this volume which may be cited as a masterpiece in miniature of P ‘ang’s lithographic skill. 

With regard to the class of inlaid jades, the Chinese work in this department is not so remarkable as 
the Indian. The Hindus, especially in the Mogul period, as we shall see presently, have appreciated in 
the highest degree the pellucid depth and soft sheen of certain white and ereen jades which made them such 
an effective background for the display of the most brilliant precious stones, such as the diamond, ruby, 
sapphire, and occasionally the pearl. Their method is to chase the surface of the jade with floral patterns 
and hammer in fine gold, turning over the edge of the gold to fasten the jewels, which are generally cut en 
cabochon, more rarely split into plates. Chinese jewelling consists gvenerally, on the other hand, of the ap- 
plication of the jewels in the form of fruit, flowers, or human or other figures, cut out in full outline, and fixed 
on the surface of the jade by means of cement. The stones most frequently used are the amethyst, garnet 
and ruby, the turquoise, lapis lazuli, and carnelian. The miniature brush-holder of olive-green nephrite, No. 
(41, is inlaid with emblems of longevity and happiness, carved in lapis lazuli, coral, agate, quartz, mother-of- 
pearl, and stained ivory. ‘There are two imperial jade-handled knives studded with jewels, Nos. 735 and 736, in 
the series, the second of which has already been referred to on account of its interesting inscription written 
by the Emperor Ch’ien-lung in the year 1744. 

The oldest and most characteristic example of the jewelled class is the carved screen, No. 731, which has 
been illustrated by the artist Li in original water-colors for this work. In this the three figures of the 
Taoist triad, the star-gods of happiness, rank, and longevity, cut out in white jade, are mounted upon a cir- 
cular plaque of spinach-green nephrite, the borders of which are incised, in open fretwork, with a medley of 
Buddhist and ‘Taoist symbols peculiar to the later years of the Ming dynasty. The details of the central 
picture have been filled in with other stones shaped for the purpose. The gnarled trunk of the pome- 
oranate, and the branches which make a canopy for the three figures, are of a stained grayish-brown nephrite ; 
the leaves are of green jadeite of varied tint; the fruit of stained jadeite filled with seeds of spinel and garnet. 
The bats, emblems of the god of happiness, are of ruby and hyacinth rose-quartz; a branch of coral, the 
symbol of rank, is made of natural coral; the magic fungus of longevity is tipped with a ruby head. ‘The 
rocky ground is sculptured in lapis lazuli of mottled tone, and the cactus plants growing upon it are out- 
lined in turquoise of pale-greenish tint. ‘The general artistic effect of this industrious combination of hetero- 
oeneous materials is, it must be confessed, more quaint than beautiful. It is of more interest from the light 


it throws on some of the mythological motives which pervade Chinese glyptic art. 


Jade Flowers and fruit 


Our third and last subdivision of the worked jade of China comprises a collection of composite creations 
peculiar to that country, representing flowers and fruit modelled in jade and other stones. The fruit is in- 
tended to be displayed on the altar of a sacrificial temple or placed upon the sideboard of a luxurious interior ; 
the flowers usually stand in pairs of pots on the table of a reception-room, and make a brave show in the 
public procession of bridal gifts, which are always carried by bearers through the streets of a Chinese city 
before a wedding. The Taoist paradise on the slopes of the K’un Lun Mountains is traditionally supposed to 
be filled with trees bearing jade leaves and jewelled flowers; and T’ang, in his “Discourse,” has quoted an 
old life of the Emperor Wu Ti of the Han dynasty, who flourished a century before the Christian era, relating 
how he built a sacred temple devoted to the Taoist cult, and erected in the front court trees of jade with 
branches made of red coral, leaves of green jade, and flowers and seeds, both blue and red, wrought in 
precious stones hollowed out in the middle like little bells, tinkling as they hung. ‘The same author, in an- 
other part of his article, refers to the elaborate pots of jade flowers used in the decoration of a guest-room, 
for which a pretentious host will have a different pair provided for each of the four seasons of the year, and 
filled with appropriate flowers. 

A typical pair of round dishes filled with fruit is exhibited under Nos. 745 and 746. ‘The dishes are carved 


- - : bn ‘ . . PyrApa \ . tr : rTATra 
out of white jadeite with grayish tint, veined and clouded with hght emerald-green. The fruit and flowers 








Fe 
ee 2 - - ~ -_~ Oe = a = 
- ‘ Z ; ' oh SS AE GSA PCE aS NE, | Hele SMO LORE cp DEE Sad NR aN tO ne OE eas a Rl AS lle apne NN initial Sei atl tod ae ini ain 5 Mint aa G NID ssn. | 


JADE IN INDIA 


d with the turquoise-tinted plumes of the king- 


248 
with which they are filled are piled upon a flat base plastere : 
es. lichi fruit, and Buddha’s-hand citron, together with flowers 


fisher, and consist of branches of peaches, appl | 
nephrite and amethyst, with the leaves carved out of 


blossoming on the same stems, all modelled in white 
moss-green nephrite. 


A characteristic pair of pots of artificial flowers are Nos. 743 and 744, of which the second, illustrated in 


colors in this volume, will give a fair idea of the rest. The round dish of mottled olive-green nephrite 
| mounted upon three feet of scrolled outline 
is filled with some material covered with a 
layer of red coral grains, from which pro- 
jects a blue rock colored to imitate lapis 
lazuli. Three small plants with gold leaves, 
like violets, are growing out of the coral- 
strewn ground, and another plant stands 
up, on the right, with lanceolate leaves of 
mottled yellow and green precious serpen- 
tine and berries of red coral. The large 
flowering shrub is a chrysanthemum, dis- 
playing flowers of different colors grafted 
upon the same plant in Chinese fashion, and 


a rich foliage of mottled-green nephrite. 





The four white blossoms have the florets 
carved out of white jade with a circlet of 


No. 46. CARVING OF “A BITTER GOURD.” CH’IEN-LUNG (1736-95). sold stamens and a coral bead in the centre ; 


4 


there are three red flowers of coral and gold, 
and a fourth with a pearl in the middle, and a single yellow blossom with florets carved out of amber tipped 
with a red coral bead. The companion dish of artificial flowers, No. 748, contains a rosebush with flowers 
composed of petals of red coral, each one tipped with a pearl, within a circlet of gold stamens, buds of pink 
oround-elass with a mat surface, and leaves carved out of thin plates of mottled-green jade. It has under- 
neath it the same blue rock and gold-leaved violets, with an anomalous six-petalled orchid having flowers 
with five petals of white nephrite and a sixth of red coral tipped with pear's. 

The pot of artificial flowers No. 742 is especially remarkable for the naturalistic finish of the leaf- 
carving. It contains a clump of coral berries with large leaves of green nephrite overshadowing three blos- 
soming shrubs,—a rose withflowers of red carnelian, buds of pink quartz, and leaves of green jade; a hibiscus 
with flowers of amethyst and amber, and leaves of green jade; and a chrysanthemum with blossoms of white 
jade and red coral, and leaves of green jade,—the intervals being filled in with gold-leaved violets and po- 


lyporus fungi, modelled in amber, growing beside bunches of gold-leaved grass. 


2. INDIA 


THe weneral conclusion of scientific investic'at . : . 
i 2 CLUS1O: scientine investic’ ‘Ja th: ee wed Sena: . : rs 
estigators 1s that there is little or no true jade to be found (in sitw) in 


( i: ; z “ . ‘ - ’ * ; : , . 2 : . ’ . 7 
India, although Mir. Mallet’s report upon the subject refers to its existence in one or two localities in the 
y te lL, st Sh J 


Northwest Provinces. The aan eS : . 
| vinces. The observations of the Geological survey are summed up in a note on jade in the 


Geolooical Survey ‘ : ATR. «8 . 

= uvey Manual, Vol. IT, p. 516: “In the Mirzapur District in N. W. Provinces hornblende rock 
. ; 7 JIC y \ 

IDI | | Bands of one foot and more thickness are interbedded 

with mica-schist. Olive-green jade occurs northwest of Kisari in the 


west of Dumrahur passes into the condition of jade. 


T Tr ye 2 . ° 
N. W. Provinces, and there is also jade 


B AkKS. . *“eiga . , : ~ ’ 
is probal . : ut there is no record of nuning at any of these localities, and it 
IS proba le that most of the materia] used 1n objects of ’ 


associated with the corundum of Pipra.” 


ae ie iar sates ’ Indian workmanship was obtained from some foreion 
; We (> ere ? ’ rT ' a 5 , Faun ae = 
eautiully white translucent jade of which vases. bowls cups and other artistic ob; , 

8, CUDS, % or artistic objects were 
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No. (44 
DISH WITH PLANTS 
( Pen Ch ng) 
Ch’ien-lung (1736-95) 


Nephrite 
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sarved and often inlaid with jewels during the Mogul period would seem to have been brought from Turkis- 
tan. ‘The mines in the K’un Lun Mountains and the beds of the rivers running from this range appear, con- 
sequently, to have been the chief source from which India as well as China has always derived its supply 
of fine white jade. The country, in fact, formed part of the dominions of the Moguls during: the whole time 
that they were invading: and finally conquering India, and they would have had no difficulty in obtaining 
from it an ample supply of nephrite. 

The Mongols seem always to have shown a high appreciation of jade, which is found in their original 
country. Down to the present day, kindred tribes living’ in the neighborhood of Lake Baikal are described 
as fond of wearing amulets, rings, and other ornaments of the green jade which is produced in this territory. 
Ihe famous Genghis Khan, the founder of the powerful Mongolian dynasty which subsequently ruled over China, 
Persia, and India, is said to have discovered, at the outset of his career, a tablet of ereen jade inscribed with 
a decree from heaven conferring upon him the dominion of the world. A more tangible relic is the great 
monolith of dark-green nephrite on the tomb of his descendant, the great Timur, or Tamerlane,! which is 
still to be seen in the Gur-Emir mosque at Samarkand. A small piece broken off from the jade of this tomb 
has found its way from the Fischer Collection at Freiburg to the Museum of Natural History in New York, 
and 1s placed in the same glass case as the Mogul mace-head of jade to be referred to presently. A tiny 
fragment taken from the museum piece of Tamerlane’s tombstone is in the Collection, No. 77, and is 
described in Volume II. 

Tamerlane died in the year 1405. In 1526 Sultan Baber, his descendant, a direct descendant also of Genghis 
Khan, overthrew the last of the Afghan kings at Panipat and founded in India the Mogul empire. The 
whole of the territory was lost again afterward, but recovered shortly before the accession, in 1556, of his 
grandson Akbar, In whose reign the empire was finally established, embracing Cabul, Candahar, all Hin- 
dustan, and a portion of the Deccan. He was succeeded by his son Jehanghir (1605—1627), who received in 
1615 an embassy from England despatched by James I under the conduct of Sir Thomas Roe. Under his 
successor, Shah Jehan (1627—1664), the Mogul empire reached its zenith. Many grand buildings testify to 
the magnificence and taste of this great ruler —-among: others, the Taj Mahal at Agra. He was succeeded by 
his son Aurangzeb (1658—1707), who de- 
throned his father and kept him a pris- 
oner for seven years till his death in 
1664. ‘The imperial revenue in his reign 
amounted to £45,500,000 sterling, but 
the decline of the Mogul empire dates 
from this period; and it was only thirty- 
two years after his death that Nadir Shah 
of Persia invaded India, sacked Delhi, 
and carried off plunder estimated at fifty 
millions sterling’. 

Jade was not, as far as we know, used 
for art work in India before the Mogul 


period. ‘l’o quote a letter from Professor 





Maskelyne of the British Museum, writ- 

ten to “The Times,” December 30, 1579, 

and reprinted in Schliemann’s ‘“ Ilios,” elk Ga LIEMAN ISS NORTE TEE. MPD TER ED GaSe 

1881 (page 498, note): “The introduc- 

tion of jade, or at least its use as a material for artistic workmanship in India, dates almost from yesterday, 
since it belongs to the time of the early Mogul Emperors of Delhi. The magnificent son of Akbar, Jehanghir, 
and his son Shah Jehan seem to have taken pleasure in jade cups and ornaments, and the art of inlaid work 

‘This was first figured by Fischer, the great authority on jade, in analysis, and deseribe it as nearly two metres — 7. ¢., about two yards 

the Arch. f. Anthr., 1880, XII, p. 469. It has been more fully described long, of deep-green nephrite, with a specific gravity of 2.926, and de- 


by Beck and Muschketow in the Transactions of the Imp. Miner, rived, in their opinion, from a Turkistan source near Ihotan, 
Soc. of St. Petersburg, 1882, X VITI, 38-49, Pl. U1, WI. They give an 
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200 JADE IN INDIA 
that found such exquisite expression in the Taj Mahal was copied under a te BUS LICeE pes 
most precious materials, rubies and diamonds and other precious stones being inlaid in jade pe ae 
colors, which was cut in delicate openwork and adorned with 
enamels, in the production of which India is still unrivalled. 
The collection of these beautiful productions of Indian art 
contained in the India Museum is the finest ever brought 
together. It was purchased at a suggestion from myself, a 
| : Ua. selection having been made by the late Sir Dieby Wyatt and 
—- eae me from a unique collection of jade vessels of all sorts, formed 


at ereat expense and trouble by the late Colonel Charles Seaton 
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From this same collection came one at least of the series of 
jewelled jades illustrated in this volume, the dagger-handle of 
sage-green jade, No. 778, carved with a horse’s head and inlaid 
with rubies and emeralds. The author of “Industrial Arts 
of India,” 1894, Dr. G. C. M. Birdwood, figures two of the 
finest of the pieces in the India Museum. He says of them 
(page 268): “The old Delhi work in cut and gem-encrusted 
jade is priceless. The Chinese had cut jade for ages, but 
never ornamented it except by sculpture; but when it was 
introduced into India, the native jewellers, with them quick 


eye for color, at once saw what a perfect ground it afforded 





for mounting precious stones, and they were the first to en- 

crust them on jade. The India Museum possesses the 

No. 173, JEWBLLED JAR AND COVER, INDIA choicest and grandest specimens of this work known, of the 
(SEVENTEENTH CENTURY), 

i ham best Mogul period (Plates 56 and 57). ‘They were first ex- 
hibited at the Paris Exhibition of 1867.” One of the bowls which are now to be seen in the South Ixen- 
sineton Museum is said to have cost the Mogul emperors Jehanghir, Shah Jehan, and Aurangzeb, In wages 
paid to three generations of the same family of artists, the sum of £6000 sterling. It was for the Crystal 
Palace Exhibition of 1851 that the first collection of jewelled jades was made and sent to Europe by the 
Indian government, and the most important of the pieces exhibited there, which is now in the Collection, 
is beautifully illustrated in this volume, No. 768, a large oval box of white jade, which has the cover deco- 
rated with a charming’ floral design of gold-inlaid work set with fifty-eight large rubies and emeralds. 

One otf the earliest known examples of this work is the staff which is described in the artistic work on 
“Jeypore Enamels” by Colonel Jacobs and Mr. Hendley, 1886 (page 56): “The most ancient specimen of 


Indian enamel now in existence is probably the crutch staff of Maharaja Man Singh, of Jeypore, one of the 
greatest of the chiefs who adorned the court of Akbar at the close of the sixteenth century. This staff, upon 
which the Maharaja leaned when standing before the throne of the Emperor, is fifty-two inches in length, 
and 1s composed of thirty-three cylinders of gold arranged in a central core of strong copper, the whole being 
surmounted by a crutch of light-green jade set with gems. Each of the thirty-two upper cylinders is painted 
in enamel with figures of animals, landscapes, and flowers. This splendid specimen of ancient art is decidedly 
Turanian in the boldness of its design, in the nature of some of the subjects, as for example the lotus flowers 
and leaves, and in the daring manner in which the primary colors are employed to produce a harmonious 
whole. We must also remember that the owner of this most venerable piece of enamel was one of the pil- 
lars of the throne of a true Turanian sovereign, a most munificent patron of the arts, alike of his new home 
in India and of his ancestral dominions in Central Asia.” 

The description is quoted in full on account of the hight it throws on the introduction of Turanian art into 
India at this period. It is stated, too, in the “ Ain-i-Akbari,” or “Institutes of Akbar,” by Abul Fazl, the state 
historian of his reign, that Akbar did his utmost to attract the best artists from all parts of the world. ‘These 


might well have included Chinese artists for the new work in jade, a special province of Chinese art lone: 
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No. (0( 
JEWELLED BOX AND TRAY 
India 
Seventeenth Century 


Nephrite 


No. 768 
JEWELLED BOX 
India 
seventeenth Century 


Nephrite 








~ aa ht ae - w« ‘ : 4 . © 2 ee An - ; Low atten xy MEL Oy So ae ¢ - yee ~ 
—— — 
a LN a te tres See : ~ 
~ . 4 ~ 2 4 ‘. a ~ - ~ “*, < . = =. = 
: - : > 2 * \ —s 
> . - . - . . . _" . . . . " 2a 
ee el 
23 
— | 
& 
= 
— 
= 
—* 
= 
= 
. 
Vv 
a 
7 
. 
- 
7} 
oF 
, 
: 
' 
> 
- 
' 
a 
- 
ie 
7 
~ 
: 
- 
Me 
~ 
3 - 
7 
- 
| 
7 
s 
s . 
- 
: 
? 
) 
Be 
i 
* 
: 
: 
c o 
—S 
—_— or a = ji tle Fall oF, ~ -=< 5 — - - - —= ss 


“ . . . " ’ : : . cous PED LS EC PRIA pe 


4 . Fd oF F F. ie ee Soper den gg OS ak 7 Ms = v4 An - io thie? = * - A “fe . = - ~ n " . Fe « - . 
ra ° i ie “ees Ae ¥yi/alety af ol Ges RELIES EE ELGAR. Si Seuh? oo! Oe ertied A aca! wel MES a GE Ea LETRA oe pa ak t- CL anit Seite te tine . a awnusSainté 2 





: TE aL ify RPE Leb aalabLe lidaie 


= 
a 


JADE IN INDIA Jol 


before. We notice, indeed, a certain resemblance to Chinese forms in the Shapes of some of the vessels—in 
the prevalence of the gourd, single and double, for example, which might be accounted for in this way. 

It was not till the next century, however, that the existence of this new school of art work in jade became 
known to the people of China itself, after their conquest of Eastern Turkistan had opened up the way to 
India. The Emperor of China, Ch’ien-lung, in his verse written in 1770 and engraved on the remarkable 
Indian bowl, No. 762, which must have been taken out of the Summer Palace at Yuan Ming Yuan, expresses 
his surprise that such jade should come not only as tribute from Yurangkash in Khotan, which had been 
for long centuries past the chief source of jade for China, but be brought also by merchants from far-away 
India. ‘The author of the “THsi yii wén chien lu,” a description of the new dominion of Chinese Turkistan 
published at Peking in 1777, a Manchu general who had been stationed there in command of the army, 
alludes to the surprising fact that artistic objects of jade were cleverly carved in India and brought overland 
through the passes of the Himalayas from Lahore (which he writes Lahurh) to Kashgar. ‘This was the 
route, no doubt, by which our piece, which has its history written upon it in the imperial autograph, reached 
the celestial capital. A number of similar jade objects of Indian workmanship brought to Peking during the 
eighteenth century, and also subsequently inscribed with verses by the emperor Ch’ien-lung, are described 
in the “Hsi yi tou chih,” the principal geographical work on Chinese Turkistan. 

After these specimens of Indian work had been brought to their own country in the way we have indi- 
cated, the Chinese, struck by their artistic value, at once proceeded to imitate them, copying both the forms 
and the decorative details. Chinese connoisseurs of jade 
in the present day at Peking distinguish such pieces as 
belonging to what they call AHsi-Kan Tso, or Indu Tso, 
literally ‘Indian Manutacture,” although they should say, 
rather, ‘Indian School.” It is not always, however, so 
easy to decide positively In every case whether we have 
an original or only a copy before us, although the hand of 
the Chinese craftsman wil generally be betrayed by some 
detail in his handiwork. <A typical example of the “ Indian 
School” in Chinese work is presented in the quadrangular 
vase of white jade, No.624, shown in the accompanying illus- 
tration. ‘he elegant floral designs, composed of gracetul 
leafy scrolls and highly conventionalized flowers, which hk ri fh a a eats OB 
cover the sides of the vase, the palmetto bands round the | i Os vf eile : : 
neck and foot, and its open-scroll handles and leafy knob, ) heh hy 
are of marked Indian style, while the comparative heay1- 
ness of the form and the smaller details of the decoration 
betray the Chinese workman. 

The well-known historian and philosophical writer of the 
period of Louis XY, Francois Bernier, spent twelve years 
of the earlier part of his life in India, eight of them at Delhi 
as court physician to the emperor Aurangzeb, and was com- 
monly called le Mogol to distinguish him from others of the 


same name. He returned to Europe in 1670 and published 





many books, some of which were translated into English 
and other languages, and is a chief authority for Indian 

history of the time. In his ‘“ Voyages,” published 1 Am- 
sterdam in 1699, and which has been already quoted in 
the Introduction, he refers to jade, under the name yascen, 


as considered of great value and highly esteemed in India, 


NO, 624. QUADRANGULAK VASE. CHUIEN-LUNG (1786-95), 


and used there for carving into bowls and cups, and he describes it correctly as a stone of great hardness. 


Much of the finest artistic work of the Mogul period must have been carried off during the sack of Delhi in 
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1739, when the immense imperial gold throne ‘nlaid with enamels was taken away by Nadi’ Shah with the rest 


of the Mogul regalia to Persia. From this country many pieces have 
A. B. Mever of Dresden, one of the latest authorities on jade, 18 even ‘nelined to attribute some of them to 
One of the objects, the jade head of a ceremonial mace which belonged once to the 


found their way westward, and Dr. 


Persian workmanship. 
a - . . *y * . o. se us — Tee , | (5 = Tt is as laree 
Mogul regalia, 1s exhibited in the Museum of Natural History in New York City. It 1s as lara 
and was purchased in Persia from one of the de- 


as a small 


orange, with a fluted surface honeycombed with holes, 
scendants of Nadir Shah. The family, living in Teheran and reduced to poverty, had previously picked out 
the laree jewels, one hundred and sixty-nine in number, which must have been once set in the holes, and were 
only too pleased to find a purchaser for the unsightly but historically interesting object which the precious 
stones had formerly adorned. The original effect may be imagined from a olance at the ceremonial sceptre 
in the Collection, No. 784, though its form is different. ‘This last 1s a sceptre fashioned in the form of a 
mace, with a head tipped with a small fir cone composed of five radiating upright wing-like blades of sage- 
oveen nephrite chased with floral scrolls inlaid with gold and set with a hundred garnets, and a silver-gilt 
handle topped by a spiral rod of light-gray nephrite inserted into a hilt of the same material of @1reenish- 
black color. 

It is difficult to obtain any detailed description of modern jewelled work in jade as actually carried on Im 
India. The native artificers are highly secretive and unwilling to disclose to strangers the methods of thei 
art, which seems to be worked on a small scale only, on technical principles handed down in particular 
families of workmen. More important objects are produced, however, in response to a special stimulus, like 
the three pieces which were sent to the Exhibition of 1851 and were afterward purchased for the Indian 
Museum in London, where they are labelled as ‘Indian (Lahore). Modern.” They include a vase of 
white jade 4+ inches high, inlaid with gold, rubies, and emeralds, purchased for £20; a box of white jade 
fluted, with cover inlaid with gold, rubies, and emeralds, height 14 inches, length 2; inches, width 1s inches, 
£24; and a box of green jade, of oblong octagonal form, with cover inlaid with gold and rubies, height 2; 
inches, leneth 6 inches, width 45 inches, bought for £42. 

Indian jade is well represented in the Collection by a long series of artistic objects, some plainly carved, 
others inlaid with jewels, which will be described at length in the next volume. ‘They include vases of varied 
form, Jars with covers, small bottles, and rose-water sprinklers; dishes and plates, round boxes, ring-cases, 
rouge-pots with fluted trays and fretwork mirror frames; mace-like sceptres, dagger-hilts, sword-guards, and 


oirdle-clasps, armlets, finger-ring’s, pendants, and other ornaments, among which a 


— 


archers’ thumb-ring's; 
jewelled butterfly 1s conspicuous. ‘This jewelled butterfly, No. 781, which is illustrated in colored lithoe- 
raphy with the IXleczkowsky jewels from China, has its wings modelled in plates of emerald-ereen jadecite. 
and is remarkable for being the only specimen of jadeite in the whole Indian series. Everything else is 
nephrite, ranging in color from pearl-white and white with faintest tinge of green through many interme- 
ciate shades to tones of deepest green that became in one case almost black. Some of the purer white shades 
are especially characteristic, having the merest suggestion of a greenish tint, while the body has somewhat 
the aspect of milky rice when held up to the light, and is so translucent that print can be easily read throueh 
it. ‘his acquires a peculiarly soft sheen when polished, and forms an admirable background for the display 
of inlaid jewels. Another shade more often found in Indian work than elsewhere is a more or less translic 
cent sage-green. ‘lhe occurrence of the above two kinds of jade seems to indicate some local sources of sup- 
ply hitherto unknown; but something of the effect may, perhaps, be due to their methods of workine: the 
material. : 

The two colored plates in this volume will give a faint idea of the gorgeous brilliancy and, withal. veneral 
harmony of the jewelled decoration. A more effective ground for ruby flowers and emerald leaves could 
hardly be imagined than the pale-green surface of the rounded oval box. No. 768. in Which the rare jewels 
are RERCOREAs= unless it be the pellucid pearly-white surface of the little jewelled box with four compart- 
ments, No. 777, which is illustrated on the same plate,—or., maybe, the light sage-ereen eround of the four- 
lobed tray on which the little jewelled box stands. 

Another colored plate exhibits a further selection of Indian Jewelled jades of the seventeenth century. 
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No. 78] 
JEWELLED BUTTERFLY 
India 
Hiehteenth Century 


Jadeite 


GOLD-MOUNTED JEWELKY 
(Shou Shih) 
Chiien-lung (1736-95) 


Jadeite 
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swelling shoulder with leaves of fluted white jade mounted in gold, is decorated in silver inlay with feathery 
sprays of foliage. Of the two dageer-handles, one, No. 778, carved in the Shape of a horse’s head, is of 
sage-green tint with a patch of dead-oak-leaf. cunningly utilized in the design; the other, No. 769, of 
curved outline, is white faintly tinged with green and encrusted with more than a hundred diamonds, emer- 
alds, and rubies. ‘The jewelled 
Bahadur Shah of Delhi, and the 


a palr, 1S an example of the Jey- 


bowl, No. 772, once belonged to 
jewelled armlet, No. 770, one of 


pore enamelling which has al- 


ready been cursorily referred to, beine’ decorated with draeons’ 


heads in green, red, and blue en- amels set with precious stones. 


While jewelled jade is a strik- ing type of the luxurious mag- 
nificence of the Mogul emperors, there is something’ about the 
plainly sculptured jade of the period which appeals more 
keenly to the artistic eye. The graceful lines of the form and 
the perfect finish of the work- manship of the period combine 
to give a vivid impression of the 
Lhe little bowl, No. 756, for ex- 


shell thinness and delicate spiral 


intrinsic beauty of the material. 
ample, with fluted sides of eg'e- 
handles, is not only of charming: 


form, but is also deseribed as unsurpassed for purity of ma- 


terial and color, beauty of tex- ture, and high polish. ‘The 
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vase, No. 759, again, is just as remarkable for its grace and 


elegance, being’ freely fashioned in floral form and = appropri- 
ately decorated with floral de- tails, and haying’ rines hung’ 
upon looped handles of chrys- anthemum buds. 
The chrysanthemum is a fa- vorite motive of the Indian 
elyptic artist, as proved by many other bowls and dishes 
in the Collection, such as the bowl, No. 762, illustrated in this 


volume, which is conventionally modelled in this form and de- 





rives all its decorative details from the same flower, its buds 


forming two loop-handles and © = =. = 7 | | a ring of leaves an ornamental 
border in low relief round the | 3 | foot of the fluted bowl. 

[he mirror-trame, No. 704; 4. sis. swan ovapRANGULAR VASE. cimeNtUNG anes, OF Gark sage-green nephrite, 
delicately carved as it is 1n openwork with intricate floral 


patterns, may finally be cited as an example of glyptic work in jade executed in the style of the elaborate 


stone fretwork of the Mogul period as seen on the ‘Taj Mahal and other architectural monuments. 


3d ANNAM 


From India we pass to Indo-China and to the old empire of Annam, which now forms part of the French 
dominions in that country. ‘The pieces of jade from Annam in the Collection are few in number, but of 
exceptional importance as relics of the old native dynasty. They are: an imperial girdle studded with eigh- 
teen jewelled medallions of brilliant-green jadeite set in gold; an elaborately mounted screen of pale-green 
jadeite mottled with grayish and purplish clouds, engraved with a landscape of a picturesque mountain retreat 
filled in with gold; and a portable ink-pallet of light-green nephrite faintly tinged with sage-green. ‘They 
are reported to have been brought to Paris from Annam shortly after the occupation by the French forces of 
Hué, the capital, in the year 1887, and are supposed to have been stolen from the palace in spite of strict 
prohibitions against looting. 

The imperial girdle, No. 796, illustrated in this volume, is a belt of ribbed and brocaded cloth of gold, and 
the medallions with which it is studded are carved with diverse designs of imperial dragons in the midst of 


scrolled clouds. The eold frames in which they are set are overlaid with a delicate applique design of floral 
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204 JADE FROM EUROPE AND NEW ZEALAND 
The girdle is interesting because it shows 


serolls and symbols and have their free rims mounted with pearls. 7 Aa 
7 1644, when girdles of this kind 


the ancient style of the court dress of China before the Manchu conquest in 
were worn set with carved plaques of jade, ot which several 


specimens will be described in the Chinese part of the 
Collection. 

The screen, No. 797, which is illustrated and described 
at some length in Volume II, is remarkable for the large 
size of the slab of jadeite, as well as for the sumptuous but 
barbaric richness of the mounting, which is inlaid with gold, 


ivory, nephrite, kinefisher’s plumes and bright enamels, and 





set with many kinds of precious stones,—a perfect micro- 


GIRDLE-BUCKLE. MING DYNASTY (1368-1644). 


cosm of mythological symbols culled from Chinese sources. 

The ink-pallet, No. 798, which is shaped to be held in the hand and carved with felicitous symbols, 1s 
inclosed in a box of repoussé gold chased with flowers and butterflies, which 1s eneraved on the top with an 
inscription of four stanzas of rhyming verse composed by the emperor Gya-lung, who reigned from 1802 to 
1819. It is accompanied by a water-horn which is mounted in gold and strung with silken tassels for 
suspension from the girdle, being intended to carry a supply of water for the pallet. ‘Phe horn is engraved 
“Variegated dragon’s horn” in large gilded characters, and the gold mounting is embossed with imperial 
symbols. The weight and “touch” of the gold are indicated in both cases by dotted characters hehtly 


incised under the neck of the dragon and on the bottom of the gold box which holds the jade pallet. 


4, KUROPE AND NEW ZEALAND 


Nineteenth-century Jades 


ALTHOUGH Jade is found im sitw in several localities in Central Kurope, and prehistoric weapons and imple- 
ments of jadeite and nephrite have been dug up from the remains of lake-dwelling’s in Switzerland, from 
ancient tombs in Brittany, and other parts of France and southern Germany, and, more recently, from the 
ruins of neolithic settlements in Crete and the shores of the Mediterranean, jade appears never to have been 
employed there as a material for artistic work. Consequently all the pieces in the Collection classified under 
this heading: belong to the latter half of the nineteenth century. Most of them have been specially carved 
to show the capabilities of the several varieties of jade as media for fine lapidary work. Seven of the pieces 
in the Collection were executed at Paris in private lapidary workshops; the remaining three come from the 
imperial glyptic works at St. Petersburg, where Siberian jade is fashioned into vases and other artistic 
objects, modelled in classical lines, a magnificent selection of which was exhibited, by command of the Czar. 
at the Paris Exposition of 1900. 

Among the pieces of modern French work the cleverly executed statuette of the Venus de Milo. No. 799. 
is a striking example of the lavender jadeite, lightly flecked with white, which is Supposed to come from 
the southeastern corner of Tibet. The profile portrait of the writer, No. 800. has been carved in relief upon 
a line piece of New Zealand nephrite, as well as the bonbonniére, No. 801. of Louis XV style; the armlet. 
No. 804, of darker pear-leaf green; and the little scent-bottle, No. 803. of spinach-green. ‘The finest specimen 
of modern work in jade is the elaborate paper-knife, No. 802. of brilliant seaweed-green, which was cut in 
Paris out of a large water-worn block of nephrite sent from New Zealand 4 
bition of 1886, the boulder 


0 Kneland for the Colonial Exhi- 
, Some three feet in diameter, having come from one of the lakes of Te Wah; 


) ‘ : ’ shaat ot ; : ¥- ee . gp 2 

Punamu, the chief jade-producing district. The finely polished rectangular bar, No. 805. of remarkably 
translucent pear-leaf-green nephrite, also from New Zealand. is notable for the unctuous lustre of its polished 
surtace, a peculiar characteristic of the material. 


The three objects of Russi: arly hg a Bi Be : 
- - , vuUSS1IAnN \ () [ N » ) ; : , ré ne . e : : - 
| vorkmanship exhibit th« brightly variegated shades of green, flecked with 
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25k 


tiny specks of black due to inclusions of chromic iron, which distinguish Siberian nephrite. The plain shal- 
low bowl, No. 806, is most brilliantly polished and remarkably sonorous. 


The miniature mammoth, No. 807, 
carved from a boulder of nephrite from the Onot River in Siberia, shaded in rich oily greens of varied tone, 
comes from the Paris Exposition of 1900. 


Another design of appropriate character is that of the paper- 
weight, No. 808, which is fashioned in the shape of a Russian two-funt weight and marked with the year 
1899, when it was made at St. Petersburg from Siberian nephrite. 

Lhe older aboriginal implements and weapons of New Zealand, New Caledonia, and New Guinea in the Col- 
lection haye been included among the archeological specimens, and there remain for notice here only a few 
ornaments of more modern manufacture, which are numbered 809-812. They are all of nephrite and include 
an ear-drop (kurw) and a pendant of beautifull y translucent green tint, a pendant or ear-drop of spinach-ereen, 
and a large claw-shaped pendant (kapehu) of dark spinach-green color. These ear-drops were much prized 
by the Maoris, and handed down from generation to generation, so that the history of some could be traced 


back by them for several hundreds of years. The native name is generally literally translated ‘“ #reenstone,” 


and we are told that the highest term of endearment a lover can apply to his sweetheart is Kuwru-tongarewa 
— that is, “Superb Greenstone Ear-drop.” 
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SMALL CELT 
(L7/siao Chan) 
Previous to Han Dynasty 
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ORNAMENTED CELT 
(Hua ( han) 


Previous to Han Dynasty 
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( ¥ao-chan) 


Previous to Han Dynasty 
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No. 294 
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Previous to Han Dynasty 
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Aaron, breastplate of, 5 
Abel-Rémusat, M., French Oriental scholar, 4, 5, 29 
(nate 3) 

Attack of nomads related by, 27 
Abul Fazl, state historian of Akbar’s reign, 250 
Academy of Sciences, French, 2 
Aemite, molecular and mean volumes of, 122 

Empirical formula of, 124 
Actinolite, varieties or, 4 

Equivalent to jade m composition and hardness, but 

not in tenacity, 115 
Nephrite approximates to, 125 
Oceurrence of, as accessory mineral near 
Jordansmiihl, 175 

Closely akin to nephrite, 192 

Adams, Prof., metamorphism produced in laboratory by, 
165 

Aigean Sea, occurrence of glancophane-schists in islands 
of, 189 

AMegirite, molecules analogous in composition to, 182 

Africa, little or no jade yielded by, 15 

Kew jade objects reported from various parts of, Lad 

Use of bow drill im, traced, 208 
Agalmatolite, jade-like mineral, characteristics of, 194, 

195, 196 
Agate, jadeite more effective than, 3 

RBasier to eut or carve than jadeite or nephrite, 96, 97 

Hardness of jadeite compared with that of, 114 
Age, unscientific, 1 
Agra, site of Taj Mahal, 249 
Agriculture, Department of, 97 
Ahmedabad, so-ealled Chinese moss-agate found near, 194 
Akbar, Mogul empire finally established in India under, 

249, 250 
Alaska, jade implements ground by Indian tribes of, 10 
Nephrite implements distributed along coast of, 10 
Nephrite discovered i sift im, 11 
Discovery of nephrite mountain in, 11 
Large neplirite seams in, 15 
Indigenous jade specunens from, 1s 
Microscopically identical nephrites from, 87 
Descriptions and analyses of specimens from, 140, 141 
Localities of jade in, 181 
One of two localities for nephrite in America, 154, Ls5o 
Geological origin of nephrite in, 156, 187 
Schistose structure clearly seen in rough pieces of Jade 
from, 187 

Aboriginal tools produced in modern times by savages 
of, 201 

Absence of mechanical apparatus among aborigines of, 
207 

Primitive methods of working jade in, 207 
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Alaska— continued 
Jade knives from, 209 
Method of working jade in use among Indians of, 209 
Primitive jade implements from, 211 
Primitive method of sawing characteristic of, 211 
Natural roughness of implement utilized in, 213 
Jade adze in walrus-bone handle from, 213 
Bone or ivory used for holders in, 213 
Prehistoric perforated jade objects from, 215 
Neolithic Jade implements from, 222 ef seq. 

Albite, intimate association of jadeite with, 91 
Empirical formula of, 124 
Analysis of mixture of jadeite and, 151] 
Inclusion of, in jade, 160 
Analeite probably the result of decomposition of, 163 
Chemical transformation of, 166 

Alexander I, Emperor of Russia, 97 

Alexander II], Emperor of Russia, search for monolith 

for tomb of, 12, 1738 
Alexandria, engraving executed at, 5 
Alibert, M., museums of world enriched with nephrite 
bloeks by, 12 

Jade specimens sent to Kuropean museums by, 58 
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Alimas, distance of, from Katsune, 25 
Alkah, types rich in, 164 
Allahabad, exquisitely carved tortoise found in 
water-reservoir near, 205 
Alps, peculiarities of serpentines occurring in, 179 
Altai, occurrence of nephrite in, reported by Kenovanz, 
Lie 
Aluminium, jadeite a silicate of, 37 
Chemical change involving displacement of, 166 
Alzonne, jade hatehet from, shaped by grinding, 212 
Neolit hie jade knite from, 225 
Amazons, or Amazones, 2 
Amazon-stone, mentioned by several writers, 155 
Hardness and density of, 190 
Characteristics of, 191 
America, discovery of, J 
Jade found in many parts of, 10 
‘Jade question” reéchoed in, 10 
Carved pieces of artistic Jade sent to, 2s 
Aboriginal nephrite and jacdeite objects from western 
coast of, 15] 
Alaska and British Columbia only localities for 
nephrite in, 184 
Plain shaft drill used by aboriemes or, 7 OS 
Use of bone and ivory as mounts for stone nnplements 
pecuhar to northwest coast of, 223 
America, Central. See Central America 
Ameriea, South, See South America 


e Lao 
203 


America, Spanish. See Spanish America 

American Antiquarian Society, 4, 10 

American Journal of Science, 3 (note 5), 161 (note), 193, 
195, L9G 


Amida Buddha, representation of, on jade plate, 36 
Amitabha Buddha, nine figures of, 243 
Amphibole, jade classed with, by Damour, 72 
Nephrite recognized as, allied to tremolite, 72 
Nephrites consisting of confused aggregations of, 87 
Needles of colorless, 89 
Origin of fibrous, 91 
Examples showing mixture of jadeite and, 91, 92 
Pale or colorless, 93 
Hpecimens containing prismatic crystals of, 93 
nections having microstructure of nearly uniform 
fibres of, Yo, 4 
Numerous compact prisms of, 94 
Nephrites characterized by confused and by parallel 
fibres of, 94. 
Jacdeite eontaming erystals of pale-ereen, C4 
hock consisting mainly of, 95 
Nephrite sections with crystals, fibres, and scales of, 
9a, OG 
Pyroxene higher im specifi¢ gravity than, 115, 121 
Comparative study of pyroxene and, 122, 125 
Theoretical interpret ations of, 122 
Known relations between pyroxene and, 125 
Knowledge of chemical composition of, 131 
Change of pyroxene into, 165 
Jadeite commonly changed into aggregations of 
minute, 166 
Prominent réle played by primary, 177 
Amulets, green or jade stones worn as, | 
Carved, 4 
Interesting one of jadeite, 4 
Jade celts worn as, 8 
Worn by natives of New Zealand, 12 
Jade medals, signets, and, 59 
Analeite, analysis of mixture of jJadeite and, 150 
Inclusion of, m jade, 160 
Occurrence of, in specimens of jadeite, 163, 164 
Analyses, chemical, 5, 126 ef seg. 
Andalusia, occurrence of glaucophane-schists in, 159 
231 


Jade-quarries in burma deseribed y; L167 (see also 


Anderson, Dr. .J., prehistoric celts collected by, ‘a 
| 


note G) 
Angles, table of recorded cleavage and extinction, 80-85 
Table of observed extinction, 83-85 
Annam, jade objects from, 2538, 254 
Anthophyllite, analyses of pure variety of, 152 
Anthropological Institute, Journal of, 6 (note 2) 


Antiquarian Society, American, 4, 10 
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Antiquities of Mexico, 4 
Apatite, hardness of, 114 
Appendix, seventy-one Chinese books comprised 1n, 
63, G4 
Areheological Museum of University of Pennsylvania, 
211 
Archeology and Anthropology, Prehistoric, International 
Congress of, 6, 222 
Aretie Sea, jade specimens from region of, 20% 
Arhats, diserples of Buddha, 243 
Arkansas River, Colorado, jade weapon found in mound 
near, 12 
Art, fountainhead of Chinese decorative, 34 
Mmblem of longevity in Chinese, oo (note 2) 
Articles, jade as subject of, = 
Artists, Greek and Roman, 0 
Arrangement of designs by, 86 
Aryans, curious race of, 26 (note 2) 
Arzruni, studies of, on jadeite, 73, 186 
Anegle of prismatic cleavage given by, 75 (see also nolé o) 
) 


—— 


Tnelusions in jade determined by, 16 
Graphite reported by, as occurring in nephrite, 160 
Examination of different nephrites by, Lid (sec also 
ole) 
Traube’s conclusions confirmed by, 179 
Nephrite block discovered at Potsdam investigated by, 
LSO (see also nole 2) 
Investigation of Schwemsal block by, 180 (see also 
jiote ) 
Nephrite specimen found near Leipzig desertbed by, 150 
(see also nofe 9) 
Classification of nephrites by, 157 
Asia, jadeite supposed to be brought from, to Central 
America, 10 
Finest examples of ornamental jade from, 11 
Mineralogical specimens from, 15 
Jade objects found 1n, outside of China, 183 
Methods of working jade in Mohammedan countries 
of, YOO 
Use of bow drill in, traced, 205 
Asia, Central. See Central Asia 
Asia Minor, Schliemann’s excavations 1m, 154 
Assyria, seal-cutters of, 205 
iarotesque quadrupeds common 1m art or, 242 
Athenzeum (London), The, 2 
Atzu Khansar, distance of, from Mirta1 Mountams, 29 
Augite, one of the most important pyroxenes, 122 
Aurangzeb, decline of Mogul empire dates from reign of, 
249 950, 251 
Austria, neplirite boulders found in, 150 
Neolithic jade implement from, 224 
Authorities, competent, | 
Authors, French, 2 
Older Chinese, 9 
Bibhovraphy of older, On jade, 15 
Avalokiteshvara. See Kuan-yin 


Aztees, eertain frecn SbOTLG highly valued by, 4 


Baber, Sultan, founder of Mogul empire in India, 249 
Babylonia, knowledge of art and letters derived by India 
from, 2Uo 
meal-cutters of, 205, 207 
Supposed ancestral home of early Chinese, 225 
Babylonians, ancient, § 
Diamond drill probably known to early, 204 
badees, ereen or jade stones worn as, | 
Bahadur Shah, jewelled jade bowl formerly belonging 
to, 253 
Baikal, Lake. See Lake Baikal 
Baird, Prof, s, F., 
objects of jadeite and nephrite, lol 


Baltistan. See Little Tibet 


Interest of, im sonree of aboriemal 


Bauer, Prof, Max, observations of, on jaceite, 18, Lol, 

156 

Twinning observed in jadeite by, 79 

Study of nephrite sections by, 145 

Jadeite from Tibet deseribed by, Los 

Structure of jaderte carefully described by, 164 

Noetline’s material examined petrographically by, 165 
(see also yori 3), 164) 
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redlorical age and mode of oceurrence 
of jadeite and serpentine, 169, 156 
Jadeite looked upon by, as part of series of erystalline 
selists, 1069 
Describes jadeite from recion of Tibet, 154 (see also 
note 8) 
Describes jadeite embedded with erystalline schists, 185 
Bauschinger, Prof., investigations on Bavarian stone 


by, diz 


i 


INDEX 


Bear, Great. See Great bear 
Beaux Arts, Gazette des, 5 | 
Beck, jade localities meutioned by, 175 (see also Nona =) 
Becker balance, use of, in experiments with jade, Llo 
Beilstein, German name of nephrite, 12, 7= 

Belaja River system, reports about neplirite in, 172, Lie 

Mentioned as jade locality, Lio 
Belcher, Sir Hdward, Eskimo process ot manufacturing 


1 Poe , POO faeoa ler, ¢ 
arrow-heads observed by, ==2 (see also note 1) 


Beleium, few nephrite implements found in, 154 
Large flat celts of, 15+ 
Bellew, Dr., old jade-mines visited by, 27 
Bering Sea, primitive method of sawing practised on 
coast of, 211 
Natural roughness of implement utilized on coast of, 
213 
Neolithic jade implements from coast 01 2 
Bering Strait, occurrence of jade in mountams near, LS] 
Jade fragments seen by Nelson on Siberian shore ot, 18] 


223, 225, 226 


Berlin, astronomical instruments removed from Peking 
to, 5 
erlin Museum, Humboldt Celt im, 4 
Jade pebbles preserved in, 6 
Bernier, Francois, historian and philosophical writer, 201 
Berwerth, opinion of, on composition and structural 
features of nephrite, 72, 14 


Sueeestion of, regarding Sanu nephrite boulder, 180 


orere 
Kiemarks of, ou probable discovery of nephrite dn Sifu 
in Mur River region, 150 
Jadeite-like mineral deseribed by, 195 
Beryl, specific gravity and hardness of, 190 
Hmerald a variety of, 193 
Characteristics of, 195 
Highly appreciated in far Hast, 205 
Bhadravaja, disciple of Buddha, 245 
Biddulph, Capt., old jade-mines visited by, 27 
Biot, E., 25 (see also wolfe 3) 
Birdwood, Dr, G. C. M., jewelled jades figured by, 250 
Bishop, Heber K., Jade Colleetion of, 21, 49 (nofe), od 
(note 2), 73, T4, TO, 70, 77, 75, 50, 50, 56 ef seq., 95, 97, 
113, 114, 115, 117, 126, 127, 128, 129, 130, 163, 166, 
170 (see also note 4), 172, 175, 176, 177, 179, 180, 181, 
188, 184, 187, 197, 201, 203, 204, 206, 208, 209, 210, 
711, 212, 213, 219, 220, 221,222, 225, 224, 220, 22], 
298 299 231, 233, 234, 236, 237, 238, 239, 240, 241, 
242, 243, 244. 245, 246, 240, 2o0, 2oz, 25d, Zo4, Zoo 
Black Jade River, 24, 44 
Blake, Prof. W. Re: article by, 3 (see also wate 5) 
On ancient turquoise-mines in New Mexico, 196 
Blast-lamp, use of, in chemical analyses, 126 
Blowpipe, certain minerals not affected by heat of, 27, 28 
Jadeite fuses readily before, 7] 
Specunens giving reactions for chromium before, 93 
Fine white green-vemed stone easily fusible before, 183 
Chloromelanite and jaderte under, 154 
Action of pectolte under, 191 
Bodhidharma, Buddhist monk or saint, 28 (see also not 
3), 241, 245 
Boedanowitsel, prevented by rains From reaching 
Dajalock River, 173 
Boodt, Boetins de, early writer on jade, 72 
Book of Annals. See Shu Cling 
Book of Poet ry or Odes, See Shih Ching 
Book of Rites, articles of ceremony prescribed by, 8 
Question put to, and answer of, Confucius coneerning 
jade in, 46 
Book on hnperial Equipage, imperial jade objects 
recorded im, 538 
Book on Official Robes. account of seven-lobed hat of jade 
in, 53 7 
Jade caps deseribed in, 56 
Book on Sacrificial Worship, jade offerings recorded in, 56 
Books, celebrated Chinese, on jade, ete., 30-37 
Ancient bronzes heured 1 archeological, oa, of 
Descriptions of various jade articles in Chinese, 49, 50 
Account of imperial jade objects in Chinese, 51—54 
Ou various uses of jade by state, 54-56 
Seventy-one Chinese, quoted in discourse on jade, 63, 64 
Bowen, George F., jadeite-like variety of serpentine 
found by, 193, 235 
Bowenite, characteristies of, 195, 195, 233 
Brandt, Herr von, acute observer of Chinese, 242 
Brazil, curious lip-ornaments worn by natives of, 2 
Nephrite celts and other objects from, 185 
Amazon-stone mentioned by several writers as coming 
from, 155 
breithaupt, Schwenisal hlock reported by, ( 


Deseription of sehwemsal bloel hw LS0 (see Alsi Wats | 


Breslau, Mineralogical Museum at, 179 
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Bridges “rd Highways, Sehool or, mo. Pe te rsbureg, yi 


Bristol Bay, indications of jade near, 181 


British Columbia, nephrite implements distributed along 


coast of, LO 
Microscopically identical nephrites from, 57 
Description and analysis of specimen hrom, l41, 142 
Localities of jade in, 151, Ls? 
One of two localities for neplrite in America, 154 
Geological origin of nephrite in, 156, 157 


Aboriginal tools produced in modern times by savages 


or, 20] 
Absence of mechanical apparatus among aborigines 
of, 207 
Primitive methods of working jade mn, 207 
Stone cutter used by aborigines of, 211 
Jade axe and chisel from, £1] 
Primitive method of sawing characteristic of, 211 
Jade hatchet from, shaped by grinding, 212 
Natural roughness of implement utilized in, 2105 
Bone or ivory used for holders in, 216 
Neolithic jade implements from, 222 ef seq. 
British Museum, unique celt im, 9 
Schliemann’s discoveries examined by geologist of, 6 
Assyrian jade seal in, 13 
Lnmense jade block in, 55 (nole 2) 
British Museum, Mineralogical Department of, 200 
Brittany, occurrence of glaucophane-sclusts in, 159 
Jade hatehet from, 210 
Neolithic jade implement from, 224, 254 
Brogeer, axial ratio of wgirite given by, 7) 
Pseudomorphs of analeite observed by, 121 
Brussels, Sixth International Congress of Prelistoric 
Archeology and Anthropology at, 6, 222 
Buddha, jade image of, 7 
sacred law of, 26 
Patra, or alms-bowl. ot, 205 (vote 4) 
Celebrated statue of, 44 (vole 1) 
Bell-handle carved in form of, 49 (note) 
Carved jade figure of, used as offermg, 00 
Jade image of, showing sinews, bones, and blood- 
vessels, 50 
Jade beads for rosary used in mvocations of, 51 
Heads of, line as appendages upon rosary, 61 
Marvellous statuette of, in British Musewm, 200 
[Immediate disciples of, and later saints, 245 
See Amida Buddha 
See Amitabha Buddha 


Buddha, Amida. 
Buddha, Amitabha. 
Buddhism, one of the religions of China, 242, 244 
Buddhists, Tantra school of, 36 
Buffon, Amazon-stone mentioned by, 150 
Burjats, seemingly insuperable difficulties overcome by, 
L73 
Burma, meeting-poit of China, Tibet, and, 9 
The country pur excellence of jadeite, 9 
Distinetive jadeltes or, 14 
Neal source of dark-evreen jade, 45 
Modern souree or fe ifs, OO 
Courser-crained forms of jadeite from, 57 
Use of fire by quarrymen of, in detaching jade from 
bed, 113, 210, 234 


Nephrite seratched by jadeite from, 114 


Deseriptions and analyses of specimens from, 1338, 1384, 


Lao, 136, 1385 
Study OL occurrence of jadeite in, Lol 
One of the greatest sources of jade, 167 
Jade trade opened between China and, 167 
Occurrences of serpentine in, 168, 156 


Submetamorphie rocks indicated on eeological map of, 


169 
beautiful objects made of jadeite from, 175 
Jade so far found in situ only in, 185 
Evidence of change of jadeite into nephrite in, 188 


Ocenrrence of claucophane-schists with jadeite in, 189 


QOecurrenee of corundum in, 189 
huportations of jade from, 201 
Jadeite imported into, from Canton, 202 
Method of slicing blocks of jadeite in, 202 

Bivina, Upper. See Upper Burma 

Bushell, Dr. 5. W., old Chinese album described by, 35 

(see also jofe 1) * 

Ancient Chinese nephrites named fond jades by, 74 
Account of Chinese Turkistan by, 172 
Nephrite boulder obtained by, in Peking, 153 
On uses of jade in China, 219 

Busz, Dr. Karl (or Carl), specimen furnished by, 126 
Analysis of nephrite sample by, 143, 144 


act concermime jade established by chemieal analyses 


or, Lbs, Lb) 


Cakehiqnels, branch of enltured Mayan stock of Yueatan. 
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Calabria, nephrite implements reported from, 184 


Calcium, nephrite a silicate of, 72 

Caledonia, New. See New Caledonia 

California, jade weapon found in, 12 

Aplite dike from, 163 

Conditions in, favorable for discovery of jadeite, 184 

Occurrence of glaucophane-schists in, 189 

Cambay, carved stones manufactured in and exported 

from, 205, 206 

Cameos, unrivalled sculptors of, in classical times, 201 

Ancient Greek and Roman, unsurpassed in world’s 
history, 209 

New method of engraving, 209 

Canada, mineral specimens collected in, 11 

Canada, Geological Survey of, 10, 207 

Canton, jadeite brought to and carved in, 9 

Street of jade-factories in, 202 

Jadeite imported into, from Burma, 202 

Carinthia, neohtlie jade implement from, 224 

Carolina, North. See North Carolina 

Carolina, South. See South Carolina 

Caroline Islands, primitive method of making fire 

practised by natives of, 214 

Cartailhac, Emil, on chisel shaped jade hatchet, 213, 228 

Cash, Chinese, in circulation three thousand years, 30 

Cassel, Royal Museum at, 227 

Cathay, Emperor of, 7 


Catty, definition of, 25 (see also note 1) 


Cayley, Dr. H., account of Turkistan jade-mines by, 172 


(see also note 2) 

Knowledge of Turkistan jade localities due to, 186, 
LSS 

Celestial Empure. See China 

Celt, Humboldt. See Humboldt Celt 

Celts, unique, 5 

Chinese, 5 

Carved jade, 0 

Prehistoric, 8, 10 

Central American, 10 

Perforated jade, occasionally found im collections, 29 

Fashioning of, 56 

Use of, among Indians of Yukon, 151 

Large and small, of various parts of Kurope, L154 


Reported by Fischer and Meyer from West Indies and 


South Ameriea, 155 
Nephrite, discovered in Swiss lake-dwellings, 207 
Central America, natives of, 1, 2 
Karly Spanish writers on, 3 
Jade objects discovered in, 4 
Jade recovered trom ruins of cities in, 10 
Jadeite generally prevalent in, 10 
Jadeite supposed to be brought from Asia to, 10 


Ornamental and ceremonial objects of jadeite from, 14 


Fuller study of jadeite from, 121 
Jadeite of. closely resembles that of Mexico, 185 


Possible occurrence of jadeite in situ inl, LSo 





Jade miasiks, idols, La lets. and other objects found 
in, 209 

Primitive method of sawing characteristic of, 21] 

Prehistoric perforated jade objects from, 216 

Dimensions of jade hatchets from, 226 

Central Asia, blaek-haired race resident in, 22 

Native country of best jade, 22 

Long eastward trek of early Chinese from, 223 

Principal sources of jade in, 232 

Central Europe, fibrolite a favorite material with 

prehistoric man in, 191 


, ’ , . *y . | sibs i? +) 
Jade found i sift in several localities of, 254 


Central India, occurrence of jade in several places in, 170 


Central Kingdom. See China 


Central Mexico, kings of, 3 


Central Siberia, primary deposits of nephrite in, 175, 155 


Ceylon, cornundum-bearing rocks of, 159 

Chaleedony, found in rivers of China, 24 

Finely veined, naturally colored translucent 
Oriental, 77 

Hardness of jadeite compared with that of, 114 

Sometimes mistaken for jade, 190 

Highly appreciated in far Kast, 208 

Chalchihuitl, a certain green stone, 5 

Miracle attributed to, 5 

Chin-ornament set in gold, 5 

True, of ancient Mexicans, 4, 196 

Becomes known to Spaniards soon after discovery of 
Mexico, 154 

Small objects of, worn on wrists or neck, 229 

Jadeite stones of enormous value in ancient Mexico, 
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Chalchivites, stones worn by ancient Mexicans as sign of 
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INDEX 


Chaldea, use of diamond by ancient Hindus probably 
derived from, 204 
Ancient seal-cutters of, 207 
’ . > ° . y . 
Chaldeans, inventors of diamond point for use in 
engraving, 204 
Chambers’s Cyclopedia, 2 
od Wen see 
Chang (Chinese measure), definition of, 25 (note 1) 
Chang, jade worn in form of, 32 (see also note 3) 
Symbol of one of six precious offerings, 49 
Red jade tablet, 54, 57 
Chang Hua, Chinese writer, 63 
Chang Kuang-yi, quotation on jade from diary of, 44 
Kmbassy of, to Khotan, 63 


Chang Kuang-yi Hsing-chéng-chi, 63 


Chapman, comment of, on Hector’s search for felsite dyke, 


152 (note 10) 

On primitive methods of working jade, 210 (see also 
note), 211, 212 

Varieties of New Zealand sandstone mentioned by, 
210, 211 

Primitive Maori drill described by, 214 


Chara-Shelga (brook), primary deposit of nephrite found 


ou, 174 


Other products of hydrodynamic change oceurring on, 


lio 

Charon, ferry of, over river Styx, 58 (note 3) 

Chéng, Chinese commentator, 51, 52, 55 

Cheng Ch’u-hui, Chinese writer, 64 

Chéng Kuang Palace, jade fish-bowl in front of, 58 (see 
also note 1) 

Cl’én Jén-hsi, Chinese writer, 64 

Chiapas, borders of, 4 


Chieh-chou, white stone or, OT 


Cl’ien-ch’o-lei-shu. Chinese encyclopedia, deseription of 


jade in, 56 
Cited, 64 
Clvien Han Chiao-ssi-chih, 64 
Clvien Han Wang Mang Chuan, 63 
Ch’ien-lung, Chinese emperor, 8, 25, 26, 29, 240, 241, 
243, 247, 25] 


Large jade vases made in reign of, 28 


Deeree issued by, commanding search for lost books, 3: 


Conquest of New Dominion by, 45 (nol ?) 
Clvih, definition of, 25 (note 1) 
Chih-hi, jade eultivated in provinee of, 44 
Chimalma, ancient Mexican goddess, 3 
Chin, definition of, 25 (note 1) 
Ch'in, first emperor of dynasty of, 34 
China, main source of nephrite for, 7 
Jade image of Buddha sent to, 7 
Pale-green nephrite imported into, 7 
Preéminently the country of jade, 8, 20] 
Jade not seen in sift in eighteen provinces or, 9 
Interior of, almost unexplored, 9 
Meeting-point of Burma, Tibet, and, 9 
Jadeite supplied by Burma for workshops of, 9 
Mining in, 13 
Chief country of jade-worker’s craft, 14 
Uses of jade in, from earliest period to present day, 
21, 219 
Migration of black-haired race to, 22 
Internal affairs of, 23 (note) 
Hereditary titles still used in, 23 (note) 
Visit of Marco Polo to, 24 
Jade and chaleedony found in rivers of, 24 
Practice of versifieation in, 28 (nole 3) 
Prehistoric jade implements rare in, 29 
Cireular metallic money adopted as currency in, 33 
(note) 
Jade eenerally found in hills of, 43 
Passage of jade-dealers to and from, 45 
Conquest of, in reign of Kublai Khan, 50 (note) 
Custom of child-washing in, 53 (nofe) 
Dark-green jade from southern border of, 55 
Loose Classification of minerals in, 72 
Work of lapidary-artists in, 76 
Coarser-grained forms of jadeite from, 87 
Varieties from, exhibiting metamorphism of jadeite 
into nephrite, 57 
Microscopically identical nephrites from, $7 
Karliest historical records of, 117 
Descriptions and analyses of Jade specimens from, 
134, 159, 
149, 150, J L154 
Jade trade opened between Burma and, 167 
Beautifully decorated pieces of Jade from, lio 
Jade objects found in Asia outside of, 183 
Jade probably exported to Japan from, 154 


Probable oceurrence of nephrite in sift in, 18d 
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Specimens from, showing change of jadeite into 


nephrite, ISS 
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Chinese Imperial Maritime Customs, Publications of, 25 
‘hinese musie, foreign books on, 2 
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156, 137, 189, 140, 142, 145, 146, 147, 148, 
52. Los. 


Chinese Turkistan, Deseription of Rivers of, 25 
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Mistakes and deceptions connected with use of jade 
in, 197 

Finished methods of jade manufacture at present day 
in, 20] 

Present and former centres of jade manufacture in, 201 

Different kinds of erystalline sand used in, 202 (see 
also note L), BOS 

Tubular drill used for carving jade in, 203 

Method of executing sculptured work in relief on jade 
in, 203 

Carved stones exported from Cambay to, 205, 206 

Several jade pebbles from, 210 

Prehistoric perforated jade objects from, 213 

Jade hatchets and cleaver from, 218 

Method of boring long in use in, 214 

Abundance of * false jade” in, 233 


»- 


Jade first of precious stones in, 234. PB5 


symbole value of jade in, 235 


W hite jade especially esteemed In, 237 

Chloromelanite reported to have been found in 
southern, 239 

Processes of jade-working generally followed in, 240 

Religions of, 242 

Patron saints of different crafts in, 243 

Fei-tsui deemed fitting decoration for emperor’s palace 
in, 246 


Ancient court dress of, 254 


China, Emperor of, jade ju-i sent to Queen Victoria by, 


oe (ole 2), 246 


China, Southwestern. See Southwestern China 


Chinese, modern. | 


Brillant green jadeite called fei-ts'ui by, 4 
Derivation of name fei-ts'ui by, 4 

Jade celts carved by, 5 

Sentiment associated with jade by, 21 


Jade highly appreciated by, from prehistoric times, 22 


. | _ 


Old jade-mines formerly worked by, 27 

Ke-conquest of country by, 28 

Fei-ts'ui highly prized and largely imported by, 29 

Jadeite and nephrite distinguished by, 29 

Jade successfully imitated in glass by, 29 

Curious conceits of collectors, 29 

Peeuhar “cash” of, 30 

Devoted to researches into antiquity, 30 

Kastern Turkistan chief souree of jade used by, 72 

Jade long utilized musically by, 117 

Limonite considered by, as heightening the effect of 
jade, 160 

Great fondness of, for jade, 175 

Use of jade ornaments by rich, 202 

Artistic work in other hard stones than jade by, 203 

Use of diamond drill by, 204 

acuity of, in working jade, 207 

Oldest historical records or, 212 

Karly condition of, 225 

Culture and art of ancient, 230 

Reverence of, for antiquity, 2% 

Different shades of jade distineuished by, Bidets athe 

Symbohe yalue of jade to, 

Augustan ave of art and literature among, 236 

Blue and red jade among, 238, 239 

Strict stumptuary laws of, 241 

Art of, gradually pervaded by sensualism, 245 

Language of, monosyllabic with limited vocabulary, 
246 


Mythological motives in glyptic art of, 247 


(Chinese Classies, 117 (nofe 1) 


? 


Chinese Commereial Guide, 25 (nole 1) 
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Chinese diatonie seale. twelve notes of 26 


Chinese dynasties. See Dynasties 
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‘hinese maps, modern, 25 (nole 1) 


) (Sec Also iote 2), 117 
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hinese Pores lain. Hippisley Collection Ol, ZT (note 1) 


‘hinese Summer Palace. See Yuan Mine Yuan 


Chinese Turkistan, Khotan the centre of jade production 


in, 4 
Probable introduction of nephrite from, 6 
Pi Wil, Or dark green jade, ot, ») 
Huge masses of pale-green neplirite in, 13 
Spinach-green nephrite from, 13 
Maps ot jade-produen er districts of, 24 
Seven nephrite specimens from, 96 
Von Schlacmtweit’s discoveries OL jade in. () 7 
Descriptions and analyses of specimens from, 140, 146 
Dr. Bushell’s account of, 172 


Beautiful objects made of nephrite from, 175 
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Chinese zodiac, twelve animals of, 242 

Cl’ing, or musical stones, 25, 26 

Chin Shan. or Golden Island, Buddhist shrines and 

29, 241 

Chin Shih, or Chin History, gifts of jade recorded im, 90 
Cited, 64 

Chin Shu Chin Shih, 64 

Ch’i Shih-yi, Chinese officer and writer, 65 


monasteries of, 25, 


Ch’in, or jade musical stones, 45 
Chivitl, a Species ot turquoise, 3 
Chlorite. transformation of albite and orthoclase into, 166 
Occurrence of, as accessory mineral near Jordansmiihl, 
L75 
Oceurrence of, in strata at Reichenstem, 179 
Chloromelanite, a variety of jadeite, 1, 738, 74, 77 
Separated by Damour as new species, 3 
Objects of, found in Europe, 0 
Kew pertect pieces of, 14 
Ten per cent. of iron in, 71 
Subspecies established by Damour, 75 
Density, or specific gravity, of, 115, 116 
Axes of, from New Guinea, 185 
Use of, by people of remote neolithie ages, 207 
Alteration of jadeite into, 239 
Chonierite, characteristics of, 196, 197 
Chou Li, or Rites of Chon, 43, 48, 51, 54, 55, 63, 224, 245 
Ch’ou Yuan, Chinese writer, 63 
Christy Collection, 5 
Chromite, inclusion of, in jade, 160 
Chromium, hues of jade partly due to compounds of, 75 
Specimens elving reactions for, before blowpipe, 95 
Chu, definition of, 25 (note 1) 
Cl’uan kuo hsi, or palladium seal, 34 
Ch’uan Kuo-hsi K’ao, 64 
Chune Shan, jade of, not changed in color by heat, 57 
Chu Té-jun, Chinese work on ancient Jade by, 31 
Clarke, Prof. F. W., 
Notes on jadeite and nephrite by, 74-76 


study of Alaskan nephrite by, 11 


Study of chemical constitution of jadeite and nephrite 
by, 121-125 

Chemical reductions by, 1338, 154, 145, 1386, 187, 155, 
139, 140, 141, 142, 143, 144, 145, 146, 147, 145, 149, 
150, 151, 152, 153, 154, 155 

Abstract of reductions by, 1L56-1Lod, 187 

Remarks On reduetions by, Loo 

On normal jadeite and pseudo-jadeite, Lod 

Discussion of structural formule of pyroxene group 
by, 1635 

Probably greater complexity of pyroxene molecule 
noted by, 165 


Examination of jade specimens from Alaska by, 18] 
(see also note 8) 

Jadeite from Costa Riea, Nicaragua, and Guatemala 
examined by, LR 

On geological conditions of occurrence of jade, 186 

Natural colors Or jadeite and nephrite discussed by, 27 


Clinozoisite, form and optical properties of, 195 


Clutius, early writer on jade, i2 
Cohen, jadeites from region of Tibet described by, 184 
(See also vot *}\ 


Nes Bishop, Lleber R, 


Colombia, nephrite celts and other objects from, 185 


Collection, Jade. 


Columbia, British. See British Columbia 
Cohunbia University, New York, compression tests on 
jade conducted at, 105-112 
Density, or specific gravity, of jade determined at, 
115-117 
Special sound-tests of jade conducted at, 117-120 
Columbus, Christopher, discovery of America by, ] 
Stone battle-axe bronght back by, 97 
Compressometer, experiments with, on jade, 104-112 
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Fad (pote ~7) 


Compt s Rendus, 2 (nol . 6, 3 
ade objects found at, 210 

La, olive-green jade said to have been found 
coast of Peru by, 185 (See also jiote 4) 
, religion of China, 242 
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ucius, early Chinese documents arranged by, 
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ind answer of, concerning jade, 46 
7 
‘Lusical stone 


, played On by, 117 


explained by. 235 


Convress, Int rnational. of Prehistoric Archeology and 


Anthropology, 6, 222 
Coon t Valley, diabase from, 163 
, ' ] ‘ 
(ons aulce, Lake. INC Lake ( OnStTaAnce 


t., voyages of, to New Zealand, 72 
Disecove rv oOo] New Zealand by. 210. Zoe 
jecauland in stone ave when visited by, 22] 


Maoris deseribed by. 230 
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INDEX 


Corsica, locality of glaucophane-schists, 189 
Supposed jade from, 194 
Cortez, presents given by Montezuma to, 3, 230 
Corundum, occurrence of, with jade, 186 
Possible connection between occurrence of jade and 
that of, 159 
Costa Rica, jadeite generally prevalent in, 10 
Jadeite specimens from, 185 
Credner, Fischer's hypothesis vigorously opposed by, 180 
(see also nole 11) 
Argument of, 180, 156 
Crete, jadeite implements discovered in, 15, 204 
Croatia, occurrence of glaucophane-schists in, 159 
Crystal Palace Exhibition, jewelled jades shown at, 200 
Cyclades. NE Lira 
Cyclops, Ulysses deseribed by Homer as drilling out eve 
of, 214 


Dajalock River, nephrite blocks found along borders of, 
L73 
Traversed from beginning to end, 175 
Visit of Jaezewski to, 175 
Damour, A. A., eminent chemist, 2 (see also note), 3, 0 
“ Oceanie jade ” of, 12 
Jade placed in amphibole group by, 72 
Subspecies chloromelanite established by, res: 
Chromium repeatedly identified in jade by, fo 
Jadeite-like boulders and jadeite analyzed by, 180, 151] 
(see notes 1 and 2) 
Other specimens deseribed by, 151 (see also notes 3 
and 5) 
[doerase identified by, 195 
Dana, Prof. J. D., 
Opinion of, on composition and struetural features of 


analysis of jadeite by, 4 
nephrite, 72, 73, 80 

Arzruni’s studies on jadeite largely accepted by, 73 

Axial ratio of spodumene civel by, 19) 

Analyses ot olancophane riven in work by, 13] 
D’Anville, charts of, 25 (nofe 1) 
Darmesteter, See Hatzteld 
Davies, J., translation of Voiture by, 2 
Davies, Thomas, 5, 6 
Dawson, Dr. (yr, M.. discovery ot nephrite recorded by, LU 

Indigenous origin of American jade upheld by, 11 

Discovery of two nephrite boulders on Fraser River 

announced by, 181 (see also note 9), 182 


Soulders of nephrite found by, on Lewes River, Lsv 


(see also note 3) 
On mode of working jade practised by natives of 
British Columbia, 207 
Decoration, personal, ] 


Delhi, sack of, by Nadir Shah, 249, 251, 252 

Del Rio, Prof., 4 

Denmark, neolithie jade hatehets asslened to, 227, 228 

Department of Agriculture, Washington, 97 

Des Cloizeaux, determination of cleavage and optical 
characters of jadeite by, 73 

Angele ot prismatic cleavage even by, 78 (see also 


note ] ) 


Deseription of Rivers of Chinese Turkistan. See Hsi Yii 
Shui tao él 
Diamond, early use of, in Garving jade, éte., 203, 204 
Diaz, Bernal, 3, 235 
Dictionnaive Général. 2 
Diopside, equivalent to jade in composition and hardness, 
but not in tenaecitv. 113 
ldentified by Penfield in normal ladeite, 122 


Moleeular and mean volumes of. 122 


Structural formula of, 125 

Molecule of, not usually present with jadeite, 128 
Indications of presence of, 129 

Inclusion of, in jade, 160 

Characteristics of, at Reichenstein. 179 

In some instances taken for jade, 192 
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Dioscorides, on early use of smyrris, or emery. in earvine 


MUD 
Discoverie or (sulana. ] (jolts } 


Diseases, use of jade as amulet against. 1 


heputed value of jade in, 1, 2 


Douglas, letters of, to London “Times,” b 
Dresden Museum. 6 

Aboriginal] hatehet in, 12 

Jade implement from New Guinea in, 224 
Dynasties, abstract of ( hinese, 22, 20 

Reigning, 25 

Mirst of three ancient Chinese, 32 (note 2) 
Jade pieces belonging to Chinese, 33 | 


Seals of various Chinese, 34 


Dynasties—continuned 
Unique relic ot (‘hinese, ot 
Jade saerificial vessels in use trom time of three 


ancient, 51 


Bastern Siberia, microscopically identical nephrites 
from, 57 
Neolithic jade implements from, 225, 224 
BRastern Turkistan, modern Chinese maps of, 24 
Mohammedan rebellion in, 27 
Localities of, deseribed by Mareo Polo, 72 
Conquest of, 25] 
Keypt, unigue eelt from, » 
Diamond drill probably obtained by early Babylonians 
from, 204 
Egyptians, use of diamond point in carving by, 204 
Bow drill used by ancient, 214 
El Dorado, as known to Spaniards, | (vote) 
Emerald, jadeite almost rivalling an uncut, 5 
Certain green stone more highly valued than, 4 
Stones having appearance or, 3 
Green jasper resembling, 0 
Specific eraviby and hardness of, 190 
At head of all green minerals for beauty and value, 19: 
Emery, early use of, In carving, 200 
Emery. See Testing-machine 


be 8 | 


Emmons, Lient., on Alaskan native weapons, 22 
England, Raleigh said to have first brought jade to, 1, 2 
Engravers, Babylonian and Assyrian, 13 
Epidote, characteristics of, 195 
Erfurt Historieal and Antiquarian Collection, 227 
Erh Lao, the “Two Old Ones” of Chinese story, 244 
Mrh Ya, ancient Chinese dictionary, description of jade 
wpparavus in, +9) 

Deseription of jade tablets quoted Prom. ot. yy.) 

Cited, 63 
Eskimos, arrow-heads of chert manufactured by modern, 


Hon 


Flint scraper used by, 225 
Essen, experiment with nephrite in Krupp Gun Works 
at, 97 
Estremadura, chis¢l-shaped jade hatchet said to have 
been found in, 215, 225 
Kthnological Museu, Leipzis 5: dehy eno 
Kthnological Society, Transactions of, 222 (vote 1) 
Etymologists, French, 2 


Kueryptite, empirical formula of. 124 


Kurope, ‘jade question” m, 5, 10 
Nephrite, jadeite, and chloromelanite objects found 


lh, 2 


Mineralogical specimens from, 13 


>») 


Carved pieces of artistic jade sent to, 25 


~)} 


Jade specimens in MuUusSecuvIvSs ol, DS (note 
Boulders and worked objects Oy jade known in, 176 
Nephrite found a sifu, so far, only in two localities Ih, 
17%. LS0) 

Nephrite blocks found in various parts of, 180 

True jadeite nov vet discovered mn situ in. LS) 
Many nephrite and jadeite objects found in, 184 
Probable 


in. LSh 


occurrence of nephrite and jadeite in situ 


Traces of sawing on jade specimens from lake- 
dwellings of, 21) 
Neolithic stone implements found in, 212 
Nineteenth century eivilization of, 223 
Adzes and hatchets from lake-dwellines of. 226 
Nineteenth-century jades from, 254, 255 
Kurope, Central. See Central Europe 


Kurope, Western. See Western EF 
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., discoveries Imade in Crete by. 13 
—\ ae be ' ' 
Evans, sl John. OW Manutacture ot Stone unplements oT 
prehistoric times, 207 
l se ot drill show 1) by. to be OT orpve ny 
ysee also note 3) 
Eskimo Hint Scraper deseribed hy. LAAS 
Exhibition, International. London. 205 


Exposition, Paris. See Paris Exposition 


lan \ u, or “food yade,”’ Ss 

hPa eee 1: tn St 
Mavier, M., bishop of Lazarist Mission in Pi kine, 14 
May, jade-like inineral found at, 192 


1] 


Mej-ts’ui, brilliant rrveen jadeite SO ealled hy Chinese, } 
29, GO, 194, 197 | 
Derivation of name, 4, 59, 239 
Mines of Upper Burma chief sowree of. 29) 60 
Mining and carving of, 60. 6] 


Highly Vained Chinese yariety of jadeite, i3 


Fei-ts’ui— continued 
Rich, transparent emerald-green of, 74 
Matrix of ordinary, 240 
Melons and cabbages of precious, 246 
FMeldspar, hardness of common, 27 
Jade classed with, by Glécker, 72 
Hardness of, 114 
Inclusion of, in jade, 160 
Jadeite from Tibet accompanied by, 163 
Jade-like minerals belonging to group known as, 191 
Oceasionally taken for nephrite, 192 
Fellenberg, Prof. Von, 5 
Chromium repeatedly identified in jade by, 75 
Investigation ot Schwemsal block by, LSO (see also 
note 4) 
Idocrase taken for jadeite by, 195 
Jadeite-like mineral discovered by, LOD 
én, definition of, 25 (note 1) 
Fibrolite, characteristics of jade-like mineral known as, 
19] 
Fischer, Prof. H., monograph of, 5 
Opinion of, on Schwemsal block, 6 
Chief supporter of migration theory, 10 
Exotie origin of American jade argued by, 11 
Migration theory of, 12 
Jadeite scarabeeus recorded by, 18 
Sceptical about occurrence of jade in India, 170 (see 
also note 1) 


Nephrite block discovered at Potsdam investigated by, 


180 (see also nofe 1) 

Investigation of Schwemsal block by, 180 (see also 
note od) 

Nephrite specimen found near Leipzig described by, 
180 (see also note 8) 

Suggestion of, regarding nephrite blocks found in 
KMurope, 180 (see also nofe 10) 

Deseribes jadeites from region of Tibet, 154 (see also 
note 1) 

Celts from West Indies and South America reported 
by, 155 

On chisel-shaped jade hatchet, 213, 228 


oote, Dr. Harry W., analytic work carried out by, 126 


Chemical analyses of specimens by, 134, 185, 138, 139, 


140, 141, 142, 145, 144, 146, 147, 155 
Formule, empirical and structural, of various minerals, 
121-125 
4 


Forstermann, Dr., 4 


lorsters, father and son, companions of Capt. Cook, jade 


mentioned by, (2 
l‘orsyth, Sir Douglas, 26 (note 2), 28 (note 1) 
Yarkand embassy of, 27 
Foster, J. R., oceurrence of jade in New Zealand 
mentioned by, 182 
Hrance, jade in vogue as curative agent in, 2 
Predominance of jadeite in, 5 
Similarity in color and appearance of implements 
from, 14 
Specimens ot jade brought tO, (z 
Three nephrite implements reported from, 154 
Large flat celts of, 184 
Ancient neolithic tribes of, 207 
Pecking process peculiar to, 212, 213 
Study of neolithic period im, 220 
Neolithic jade implements from, 224, 225 
Francia, 5., report of, on neolithic station of Alba, 154 


(See also noe 4) 


Fraser (or Frazer) River, discovery of nephrite in valley 


of, 10, 1] 
Discovery of two nephrite boulders on lower part of, 
181 (see also note 9), 182 
Jade specimens from region of, 207 
Krazer River. See Fraser River 
Freiburg, discovery of two boulders of jadeite in, 15] 
French Academy of Seiences, 2 
fn Hsing, Chinese star-god of happmess, 243 


Mn-jui-ton, 63 


Galitzin, Prince, discovery of nephrite block reported 
by, LSU 
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Small erystals of colorless, 95 
Inelusion of, in jade, L60 
Beautiful white grossular, 177, 175 


deserbed by, 1S5 
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favet. M. Al.. on Persian carved work, 206, 207 
Gazette des Beaux Arts, 3 
Gems, antique, 5 


Geneva, Lake. See Lake Geneva 


rarnets, specimen or jadeite contaiing Microscopie, 87 


rarnier, occurrence of nephrite i situ in New Caledonia 
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INDEX 


Genghis Khan, founder of powerful Mongolian dynasty. 
249 | — 


Geological Survey of Canada, 10, 207 


Geological survey ot India, 170, 172 (see also note 8), 248 


Geological Survey of Japan, 154 
Geological Survey, United states, 74, 121, 143, 163 (see 


also note 2) 


George, K, D., extinction angles of jade measured by, 80 


Georgia, Indian banner-stones, ete., found in ancient 
graves in, 196, 209 
Germany, hypothesis as to transportation of nephrite 
to, 1850 
Few nephrite implements found in, 184 
Large flat celts of northwestern, 184 
Small polished celts of southern, 184 
Neolithie jade hatchets found in, 227 


5 ada ff 
Gesner, Conrad, curious lip-ornaments deseribed by, 2 
Grles, Prof., Chinese dictionary of, 21 
Glass, successful imitation of jade in, by Chinese, 29 
Glaucophane, molecular and mean volumes of, 122 
Structural scheme of, 125 
Analysis of mixture of zoisite and, 130, 131 
Belongs to amphibole group, 132 


Grlocker, jade placed amony the feldspars by, i2 
Goes, Benedict, 7 
Gold, plates of, 2 

Classed lower than jade by Chinese, 23 
Golden Island. 


Government Statutes. 


See Chin Shan 
See Ta Ch’ing hui tien 
Grammatite, varieties of, 3 
Graphite, reported by Arzruni as occurring in nephrite, 
160 
A characteristic admixture in nephrite, 175 
Siberian nephrite associated with, 186 
Gratz, pieces of nephrite in Johanneum at, 6 
Nephrite boulders found at, 180 
Gravity, specific, 1, 2, 4, 12, 29, 60, 71, 72, 115-117, 122, 
133, 184, 190, 191, 192, 193, 194, 195, 196, 197 
Great Bear, celestial abode of Chinese deity, 36 
Great Trigonometrical Survey of India, 24 
Great Wall of China, builder of, 4, 34 
Greece, one or two nephrite implements reported from, 


184 


Occurrence of glaucophane-schists along east coast of, 


LS 
Use of bow drill in ancient, 209 
Greeks, jade celts carved by Alexandrian, 5 
Green Jade River, 24, 44 
(yreenstone, native method of working in New Zealand, 
21] 
Griffith, Dr., jade-quarries in Burma visited by, 167 (see 
also note 4) 
Guadalajara, human teeth inlaid with jadeite found in 
erave near, 229 
(guatemala, carved pieces of jadeite from, 4 
Frontiers of, 4 
Jadeite generally prevalent in, 10 
Jadeite specimens from, 155 
Primitive method of enttine exhibited by jade slab 
from, 212 
Small jade tablets from, 213 


[rreeular four-sided slab of jadeite from, 215 


Copper age reached by, when America was discovered, 


215 
Neolithic jade implements from, 224, 225 
Ornamental beads and pendants from, 229, 250 


Guiana, jade seen by Raleigh in, 2 


Amazon-stone mentioned by several writers as coming 


from, LS» 

Guiana, Discoverie of, 1 (nole) 

Guinea, New. See New Guinea 

Gur-Emir mosque, nephrite monolith on tomb of Timur 
in, 183, 249 


Guthrie. Col Charles Seaton, specimens of jade presented 


to London museums by, 29 (note =) 


Unique collection of jade vessels formed by, 250 


} 


Guvot. saussurite boulders traced to their soureé by, 191 


Haast, Von, remarks of, on nephrite in New Zealand, 
183 (see also note 1) 
Hakluyt Society, Yule’s book published by, 7 
Hallock, Prof. William, density, or specific eravity, of 
jade determined by, 115-117 
Series of special sound-tests on jade by, 117-120 
Han Annals. 


Han Chiu-yi, 64 


Nees Han Shih 
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Han Chiin, 64 

Han Fei, Chinese philosopher, 63 

Han Fei Tzt, 63 

Hannay, Capt., obtains in Mogaung a green mineral 
considered by him to be nephrite, 167 (see also 
note 2) 

Han Shih, or Han Annals, 49, 64 

Han Shu Fu Chang-chih, 64 

Han Shu Yii-fu-chih, 64 

Han Tao-chao, Chinese writer, 63 

Han Wu Ku-shih, 64 

Han yii, piece of jade placed in mouth of royal corpse, 8 

Harrington, Prof. B. J., nephrite from Fraser River 
studied by, 182 (see also note 1) 

Harvard University, impact experiments on jade 
conducted at, 97-103 

Hatzfeld and Darmesteter, Dictionnaire Général of, 2 

[lausmann, jade placed among pyroxenes by, 72 

Haiiy, several varieties of jade recognized by, 72 

Hawksworth, first notice of jade in New Zealand by, 182 

Heaphy, Major, Maori method of sawing observed 
by, 21] 

Heaven, Son of. 

Hebrides, New. 


See Son of Heaven 
See New Hebrides 
Hector, Dr., report of, on occurrence of jade in Milford 
Sound, 182, 183 (see also note 10) 
Hedin, Svén, jade locality in Turkistan visited and 
deseribed by, 172 (see also note 4) 
Hei-tiki, New Zealand native neck-ornament, 213 
214, 230 
Hendley, Mx., artistic work on enamels by, 250 
llighwood Mountains, feldspathie dike from, 163 
Hijada, Spanish name of jade, 1 (see also note) 
Hindus, use of diamond by, probably derived from 
Chaldea, 204 
Carving of hardest stones by, 205 
White and green jades appreciated by, 247 
Hindustan, main source of jade for, 7 
Hintze, Prof., Arzruni’s studies on jadeite largely 
accepted by, 13 
Oceurrence of nephrite in situ deseribed by, 172 (see 
also note 5) 
Hippisley Collection of Chinese Porcelain, 21 (nofe 1) 
Hlissarlik, oldest walled elty at, 5 
Schhiemann’s discoveries at, 6 
Historia de Nueva Espana, 3 (nole 3) 
Historical and Antiquarian Collection, Erfurt, 227 
Historical and Antiquarian Society, Munster, 
Westphalia, 227 
Hoanga, description and use of, 211 
Hochstetter, Von, occurrence of nephrite in New Zealand 
deseribed by, 182 (see also notes 7 and 8), 183 


New Caledonian varieties of nephrite deseribed by, 


183 (Ste also jot ~) 
On native method of working nephrite in New 
Zealand, 212 (see also note) 
New Zealand native drill described by, 214 (see also 


nol 2) 


Hoernes, on dividing line between historie and 
prehistoric, 221 

Hoffman, use of name Beilstein explained by, 72 

Holland, relations of Gorundum-bearing rocks shown 
hy, 159 

Tomer, Ulysses deseribed by, as drilling out eye of 
Cyclops, 214 

Honan, qaude produced in province of, 45 

Honduras, frontiers of, 14 


Hornblende group, nephrite a member of, 3 


.- 


Ho-t’ou-yii-pan, 64 

Hsiang Yii Shu, 63 

IIsi-chine tsa ehi, or Miscellanies, 1%, O33 

Hsien Ching, 63 

Hsin Chiang, or New Dominion, 25 

Hsin chiang chih liieh, or detailed deseription of New 
Dominion, 25 

Hsiung Chung, Chinese writer, 63 

si Wang Mn, fabled queen mother of West, 236 (see 
also note) 

ITs) Y ii Shu bho elit, or Deseription or Rivers or Chinese 
Turkistan, 25 

Hsi yii t’ou chih, important Chinese book, 24, 2o1 

Hsi-yii-wén-chien-ln, 63 

Hsiian Tsung, Chinese emperor, twelve chess-men of, 47 

Hsii Shan-hsin, Chinese writer, 63 


Hsii Shén, Chinese writer, 65 
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yhrite specimen Jade—continued 


Irkutsk, microscopically identical ney , : 
Learned discourse on, 21 


Hsii Wén Hsien T’unge K’ao, jade discoveries recorded 
in, oO 
Cited, 6+ 


from, S7 ¥ , ° 1 ° M4 ‘ly ‘ an | | ss s ] 
N p! rites from, de apibed by var1ous writers, 172 (see Uses of, in China from earlest perlod to presen 
Nenu 1bes c ~ i ; ‘ . . \ 
- +) 
day, 21 


Hivhly appreciated by Chinese from prehistoric 


also nol 6) 


Hu, symbol of one of six precious offerings, 4) 


parca 3 ae cE on. chloromelanite rich in, 1, 73, 74 
White tiger-shaped jade tablet, 54. 57 lron. chloromelanite IGN Wl, bt, fa, f 


4 + )e) 
: ; . “ax - LlNnes, 22 

ro Inclusions of chromie, in neplhrites, 74 r of +. 2: 
Huai Nan Tzti, 65 | ¥ ; : By ire it Central Asia native country of best, 22 
Hnes of jade partly due to compounds of, i, §0 + C] . 
A ‘ : ; , » Oo (classe WILL DeAHYIS DY LINCSe, 
Staminge of jade caused hy hydroms oxide of, Je, as Ya : we Ooo 
s nar Placed above gold by Chinese, 25 


*)*) 
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Huan, jade worn in form of, 32 (see also nofe 3) 


a" ‘ . ra . we 4 pcs Ad ‘ . | - : 
Huane. symbol Ot one OL Six preclous olrerings, 14) (‘rvstals ana minute particles Ol hvadrous oxide Ot. 4 a ) re Ae 4 
Tay 1c} ] | { 5 7 : + ' 4: (Chinese @Gharacters denoting, 20, = 
Black semicircular jade tablet, 54, 07 Displacement of aluminium and sodium by magnesiin, ; 7. ' “St 
ia . me :; . et Khotan celebrated for, 24 
Huang Ch’ao Hm Tien, 64 calcium. and. 166 arta ibe ie 
. ‘ ’ , ’ i] (( jsp ng Vv SVLILeeCo Q1lO, o 

‘ rT. anelent C ‘se emperor, re uted inventor ol giv :nephrite implements reporte | from, 154 ' . fs . 2 ‘ 
Huang Ii, ancient hinest { p Italy, some hephrive l ipl nen rey ‘ Detailed aecount of “fishing for, vA 
: O14 fe f , 7 1s 4 . “° 
ATHKC Wi MLS, * (SCC Also NOC) ‘ ) she ‘alts Ol 5 , ‘ + a , ‘ 
warlike weapon i] (see a ) ( mma poll hed Cell Ol, Contained in strata of Mirtsi Mountains, 24 


, . ; . 4leer5 . ‘OVA 4%? . , ; ‘ 4. . its 
Hué, occupation of, by French forces, 299 Largest quantity of, derived from Yfrkand in modern 


Hui Tsung, Chinese emperor, seal of, 34 times, 24 
[Inscription on jade seal by, 53, 04 Jack. Dr. T. Logan, mining engineer, 9 (see also vole 5) Best quality of, 20 


Humboldt, Alexander noua, cell named alter, q Jacobs Col. artistic work On enamels by, 200 Chinese stone ehime made of, 26 


. . _ - P ‘ ‘ as . : . 4 on ‘ . ] ; | 4. 
Amazon-stone mentioned by, 189 nae eid +o Special function of instruments made of, 26 

cemeteries . Jacquemart, M. Albert, distinguished eritie of lapidary L | eine 2 

Stone axe brought from Peru by, ldo ‘ op hop Soa Five hundred laree tablets of, 26 
, =t\ wrt, 0, Zot, cov, Zo 1 
umboldt Bay, chlorite-schists noticed at, 150 ‘ ; mF ‘ne. 
ca ye Jaczewski, Prof. L. von, discovery of neplhirite by, 12 Mountains, 26 
Mountams, 20 
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Humboldt ( elt, lt) Berlin Mu Cll, { ixplorations of, in) Siberia. ) 13. 172-175. Sh ie , > 
Yolarik, 26 


(Green, oulon-green, and white, 26 


of green color, mined in Mareulugh 


Hung-ching, quotation on jade from, 45 Preliminary tests on nephrite by, 97, 105 


ing Mai, celebrated Chinese writer, 64 ade. popular use of name vos py ee eee a, héin IR: or 
Hung Mat, cel ed : Jade, popular use of name, | ishing for, in bed of Zarafshain River, 26 


‘ ‘ovinee of. 9 ey writers ¢ ; ; at ar 
Hunnan, PFOVINCe OF; Older writers on, 1 Levied from Yarkand COUNTTY, 20 


Hunt, Prof. T. $., jade-like mineral saussurite identified tanked by Chinese as most precious, | Requisitioned from district of Khotan, 26 


by, 19] ( hemical constitution and microscopié details of, 1 Supply of fine, from Yarkand. 27 


Hu Tsung, extract from biography of, 49 In Kuropean hterature, 1 Trade in, prohibited, 27 
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Characteristics of common green, 27 
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Described by Monardes, I 1 
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Ice Age, rigors of, 220 Said to have been first brought to Eneland by Raleigh, i . as ° a aT 
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Gradual passing of, 220, 221 1 9 
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[ddings, Prof., microsections of jade studied by, S0, 145, Spanish name of, I in seiey mt Iiverce : on 9 
137 Rarity of briehter ereen, 28 
me Use of, in curing disease, 2 ert at, — “Ie , 
0 al ated hy of dade. 85. BG ef ‘} ain - aha existence of, alone K’un Lun Range, 28 
bh microscopical petroeraphy Of Jade, ov, OO eb Sé7., Seen by Raleieh im Guiann. ? Pe ae wate 
+ fF Oh A Ey Ornaments of, sold in bazaar of Yarkand, 25 
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Jadeites and nephrites deseribed by, 121. LS7, LSS 


: Klaborately carved pieces or artistic, 25 
Lip Ornaments Of, Z I? nwvleo lil : ] lk fs weve , ) 
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Symbols of, for use in worship, 29 
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INDEX 269 
dade —continned | Saree Jade—continued Jadeite—continued E 
Colors Bue SOUIGES ol, yO-95 Drilling of, 203, 204. Notes on color of, 75, 76 E 
po-called chestnut, ee — Process of carving, 205, 204 Diaphaneity, lustre, opalescence, and sheen of, 77, 78 F 
Sources of variously colored, ay Polishing of, 204, 205 Crystalline system and optical properties of, 78, 79 E 
Wiite, most sought after at present day, 57 Laree tortoise exquisitely éarved in, 205 Penfield on stinintiie of. 85 
Ink-blaek, o7 Herles of cups and bowls of jewelled, 205 metructuve of, 85, $6 
Variety ot, covered with skin, od Modern Indian and Persian work in, 206, 207 mpecnnen of, containing microscopie garnets, 87 
Mish-bowl of, m Cheng Knang Palace, 58 (see also Macility of Chinese, Persians, and Indians in working Pure specimens of, consisting of pale-green pyroxene, 87 
note 1) of, 207 : Crvstallooraphie a] ees ees =. a7, on i 
Sear icto. . ae ae eh JPVStLLOPTApPHLG Character of, of &t seq. 
Yellow and clea f= | | 5 Primitive methods of working, 207 ef si if. Coarse-grained, fibrous, and almost pure, 90 
DISGOVERY and manipulation ol ASE JO, Od , Always worked in same lines as other hard stones, 208 lutimate association of albite with, 91 
Use or, Mm eee burial inte: apc cai ee (see also nole 3) Masks, idols, tablets, and other objects of, 209 Lxamples showing mixture of amphibole and, 91, 92 
Extreme limit of lite of panel oe We. : Native methods of working, in New Zealand, 209, 210 Amphibolieal alteration of colorless, 93 
Different colors produced In, by earth-staining, 59 Methods employed by prehistoric man in working, Specimens containing other minerals in combination 
Name fei-fs' a apphed to pure emerald-green, 59, 60 210-215 with, 94. 95. 96 
Ming and CoENTS of pure emerald-green, 60, 61 Consideration of, as mineral substance, 219 Experience of lapidaries in cutting pieces of, 96, 97 
Variety of, exhibiting two @¢olors, 6] Uses of, in China, 219 Lnpact tests on. 97-108 Sl ae 
peventy-one Chinese books quoted in discourse on, Objects fashioned by different methods of working, 219 Compression tests on, 108-112 
63, G4 Use of, assiened to neolithic age, 220 | Tension tests of, 113. 
General employment of term, 71 One of the most prized materials of prehistoric Great tenacity of, 113 
brief review of history of, 72 Tian, 22) Perfect Hlemee of, 114 
Kieal separation of jasper and, 72 Neolithie implements of, 221, 222 Distinetly eranular fracture of, 114 
specimens of, brought to France, 72 Hanimers of, used by modern Miskimos, 222 Hardness of pure, 114 : 
Notes on the color of, 75, 76 Prehistoric arrow-points of, 222 Nephrite scratched by. 114 
Diaphaneity, lustre, opalescence, and sheen of, 77, 75 Neolithic axes of, 222, 223 Hardness of, compared with that of other minerals, 114 
Crystalline system and optical properties of, 78-80 Neolithie hatehets of, uo, 224 Density, or specific gravity, of, 115-117 
Table of recorded cleavage and extinetion aneles ot, Neolithie ehisels and knives of, 224. 995 Sonorousness of. 1 17-120 ’ 
Coe Neolithi¢ serapers of, 225, 226 Chemical constitution of, 121-125 
Table of observed extinction angles of, 83-85 Neolithic knife-sharpeners of, 226 Hull discussion of analyses of, 122 
lddings on microscopical petrography of, 85, 86 ef seq. Neolithic pestles and picks of, 226 Molecular and mean aM. of, 122 
Microstructure of, 86, 87 Casts of neolithic hatchets of, 227, 228 Clue to condition of. 124 
Puddingstone, 86, 244 Mexican and Guatemalan ornaments of, 229, 230 Empirical formula of, 124 
Varieties of, from widely distant localities, 87 Objects of, discovered underground, 231-233 Known relations between nephrite and, 125, 164 
Thin sections of, illustrated by photomicrographs, 87 Kemarkable pieces of burnt, 253, 234 Chemical analyses of, 126 
Tenacity a characteristic of, 96, 97 First of precious stones in China, 234, 235 a halar statement ot annlvses of, 126. 127 
linpact tests on, 97-1038 symbole value of, to Chinese, 235 Discussion of analyses of, 127-133 | 
Compression tests on, 105-112 Official list of twelve objects of, 236 Molecules analogous in composition to, 132 
Tension tests of, 113 White, especially esteemed in China, 237 Descriptions and analyses of specimens of, 183-156 
Great cohesive power of, Ls: lxistence of pink, diseredited, 237 Abstract of reductions of specimens, 156-159 
Fibrous character of, 113 Blue and red, among ¢ hinese, 2388, 239 Statement as to, by Iddines, 159 
Ditheulty of quarrying, 115 Yellow, black, and green, 239 Minerals intimately associated with, 159, 160 
Use of fire in quarrying, 113 Valne of, as material for art work, 240 On the origin of, 161 | 
Mode of fracture of, 114 Points involved in fabrication of, 241 Oceurrences of, in Burma and “Tibet,” 161 
Density, or specifie gravity, of, 115-117 Objects of, carved with various fienres, 241 ef Se¢). Considered as a rock, 161] 
ponorousness of, 117-120 lowers and fruit fashioned of, 247, 248 Kvidence furnished by chemieal composition of, 161, 
High modulus of elasticity and extreme compactness In India, 248-253 L62 . 
of, 114 Objects of, from Annam, 253, 254 Analyses of phonolite and, 162 
Tone peculiarities of, 119, 120 Jade camps, first to sixth, 25 A metamorphosed igneous rock, 162 
Chemical constitution of, 121-125 Distance of first Camp from Yirkand, 25 ( omposition ot, compared with. that of phonolite, Los 
Chemical analyses of, 126 Jade-carvers, Chinese, 15 Complex formula advanced for, 163 
Tabular statement of analyses of, 126, 127 Jade Collect aon See Bishop, Heber R. Analeite possibly derived from, 163 
Discussion of analyses of, 127-133 ay trees ) Associated minerals and structure, 163 
oe : ~ ONE s =e Jade-factories, street of, in Canton, 202 : : =| : ; ; 
Deseriptions and analyses of specimens of, 153-156 lade-fichine oe 96 Likely to occur in alkaline igneous rocks rich in soda, 
Abstract of reduction of specimens, 156-159 es <— ne? tl aet F 163 
Minerals intimately associated with, 159, 160 Jade Impérial, 8, 255, 239 A metamorphosed igneous rock of the phonolite 
Classified as belonging to erystalline schists, 161, 162 Jadeite, name jude BOIS UEPURY restricted to, 1 family, 164 
hocks rrouped under general term of, Loo Variety of, rich ih IPou, I, ha, 4 3 Origin of, ciscussed by Pirsson, 164 
Evidences of dynamic and chemical metamorphism Name derived Hom the french, 2 Origin of, donbtful until rocks are found in place, 164 
in, 166 New species established under name of, 3 hocks associated with, mm Upper Burma, 164 
Localities and geological occurrence of, 166 ef seq. Density of, 3 Structure of, carefully deseribed by Bauer, 164 
Beautifully decorated pieces of, 175 Harduess of, 3 Whiter varieties of, 164 
Boulders and worked objects of, known in Enrope, 176 Granular or scaly-fibrous, 3 Various devrees of metamorphism undergone by, 164, 
Alaskan and Siberian nmplements of, 151] Of more decided green than nephrite, 5 L6o 
Celts of, in use among Indians of Yukon, 181 A silicate of alumiminm and sodinm, 3, 71 Molecularly strained, 165 
Localities of, in Alaska and Bntish Columbia, 151, 182 Perhaps allied to spodumene, 3 Special bearmg of metamorphism on, 165 
Celts of, from graves near Lytton, 182 Intrinsie beauties of, 3 Conelusions from phenomena exhibited by, 166 
First notice of, in New Zealand, Ls2 Emerald-green variety of, 4 Mvidences of dynamic and chemical metamorphism in, 
Localities of, in New Aealand, 182, 183 Interesting series of carved pieces of, 4 LOG 
Hatehet, 183 Brilhant green, 4 Microscopical and chemical investigations of, 166 
Objeets of, found in Asia outside of China, 153 Analysis of, by Dana, 4 Localities and geological occurrence of, 166 ef seq. 
Tihet a doubtful locality for. 183. 184 Humboldt Celt made of, 4 Ganer’s conelnusions on geological ave and mode of 
Worked objects of, from Japan, 184 Implements of, 9 occurrence of, 169 
Objects of, found in Mexico, 154, 185 Objects of, found in Kurope, 0 Not certainly known to be mined in China, 175, 176 
Objects of, from Various paris of world, lS.) Crude, discovered by Damour, 6 Beautiful oljects nade or, L7o 
Localities of ocenurrence jr sifu, 1S5 Burmese, 4) Not yet diseovered ja site in Europe, 180) 
Geological conditions of occurrence, 186 Pieces of, said to have come from Tibet, 9 Aboriginal objeets of, from western coast of America, 
Occurs in Turkistan as part of extensive metamorphic Burma the country par excel reel of, J | Ls] 
complex, 186 Grenerally prevalent 11 Mexico and Central America, 10 Specimens of, analyzed and described by Damour and 
Certain “tomb pieces ” of, show streaked mixture of Alleged identity of Mexican, Central American, and reported by Meyer, 151] 
colors, 157 Brrmese, 10 Deseribed by several writers as comme from Tibet, 154 
Arehologieal pieces of, with distinct and well-marked Implements of, discovered In Crete, 13 Presence of nephelite and albite in, 154 
schistosity, L387 Burmese and Tibetan, 14 Hatechets of, excavated by Schliemann at site of Troy, 
Schistose structure clearly seen in rongh pieces of, 187 ew perfect pieces or, 14 ld4 
liocks from wliuch 1 is derived, 165 Ornamental and ceremonial objects of, 14 Many objects of, found m Kurope, 154 
Probable loealities of. LSsS— [40 Relative hardness anid specilic Cravity OL nephirite ani, Lmplements of. comparatively mire iW lake dwellings, 
Possible connection between occurrence of corundum Lo, 190 [54 
and that of. 189 Identified with fei-t’ui by Pumpelly, 29 yom lakes of Prato Fiorito, 154 
Minerals sometimes mistaken for, 190-197 Chemieally distinet from nephrite, 71 Oljects of, not reported from western parts of United 
Pink, 107 Equal in hardness to quartz, 71 tates, 154 
Artificial or imitation, 197 uses readily before blowpipe, 71 Objects of, found in Mexico, 155 
Different ways of investivatine art of fashioning and Diserimination of, 72 Axes of, Trom New Guinea, 159 
carving, 201 | Systematic position of, 73 Localities of oeenrrence im sifu, 155 
Btn anketoe steps In work on piece of, 202 Highly diversified color of, 735, 74 Occurs independently of nephrite, 185 
Method of sawing laree blocks of ernde, 202 Mull deseriptions of properties of, 73 Fonnd alone or with only subordinate amounts of 
Method of sawine blocks of, 202, 203 Rich, transparent emerald-greeu of fe-ts'w, 74 nephrite, LS6 
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Jadeite—continued 
Geological conditions of oecurrence, 156 
Metamorphic character of, may be accepted without 
question, 187 
Derivation of nephrite from, shown in many cases by 
lddings, 187 
Diseussion of derivation of nephrite from, 187, 155 
General and fairly correct notion of origin of, 155 
Nephrite found more often than, 155 
Probable localities of, 158-190 
Derived from rocks of nepheline-syenite family, 159 
Ocenrrence of glancophane-schists in connection 
with, 159 
Indications pointing to occurrence of, in situ, 159 
Minerals sometimes mistaken for, 190-197 
Method of slicing blocks of, 202 
Use of, by people of remote neolithic ages, 207 
Skilful boring of, by ancient Mexicans, 205 
Methods employed by prehistoric man in working, 
210-215 
Human teeth inlaid with pea-green, 229 
Alteration of, into chloromelanite, 239 
More crystalline in structure than nephrite, 240 
Objects of, carved with various figures, 241 e¢ seq. 
Jewelled objects of, 246, 247 
Jewelled butterfly of, 252 
Jadeit und Nephrit Objecte, test eited in, Q7 (note) 
Jade-miners, use of fire by, 210 


Jade-mines, 7 
Extract from report on, 167 
Cayley’s account of Turkistan, 172 (see also note =) 
Jade-mining, processes of, in Burma, 254 
Jade Mountain, Alaska, descriptions and analyses of 
specimens from, 140, 141] 
Discovery of, by Stoney, 18] 
Jade-quarries, 7, 24, 25, 26, 27, 177, 178 
Accidental discovery of Burmese, 167 
Jade River, Green, 24, 44 
Jade Rivers, several jade pebbles from, 210 
Jade stone. See Jade 
Jade-workers, mortality high among, 10 
Jade tablets made by, 90 
In Momien and Yungch’ang, 201] 
Jade-working, skill of Maoris im, 230 
Jamaica, green, opaque, jade-like stone found in, 185 
(See also note 3) 
Neolithie jade hatchet from, 224, 226 


Jamaica, Natural History of, 2, 72 


James I, embassy despatched to India by, 249 
Japan, situation of Chi-mo with reference to, 47 (see 
also note) 
Worked jade objects from, 184 
Jade not found in, aceording to Wada, 154 
Occurrence of glaucophane-schists in, 159 
Ancient jade specimen from, 251 
Jade not found in situ in, 231] 
Japan, Geological survey or, 14 
Japanese, use of almandin for polishing by, 202 (note) 
Carving in rock-erystal by, 208 
Jasper, connection of, with jade, 4, 5, 72 
Reference to, im account of Goes’s journey, 7 
Mareo Polo’s name for jade, 24 
Real separation of jade and, 72 
Sometimes mistaken for jade, 190 
Variety of, confounded with jade, 193, 194 
Java, jade implements and ornaments reported from, 185 
Jehan, Shah, Mogul empire in India reaches its zenith 
nnder, 249, 250 
Jehanelir. embassy from England received by, 249, OU 
Jeremiah, Hebrew prophet, citation from, on use of 
diamond point, 204 


Jewels, jade early esteemed in Guiana as, 2 


Johnson. jade located by. 24 
Jordansmiilil. nephrite sections from, 95, 96 
Drilling and blasting of nephrite at, 113 
Deseription and analyses ot specimen from, 1438, 144. 
bp. 
Discovery or nephrite near, 176 (see also notes 2 anc >), 
189 
Pecuharities of nephrite found near, 177 
lamous for beautiful white garnets, 177, 178 
W e_nschenk’s interesting account of occurrence ot 
nephrite near, 178, 179 
Processes which lead to formation of nephrite near, 
179 
Journal of Anthropological Institute, 6 (note 2) 
Journal of Seienee, Ameriean, 3 (note 5), 161 (note). 1938. 
LYo. 196 


Journal of Smithsonian Institution. 204 
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Julien. Stanislas, French translator from Chinese, 246 
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Judd, origin of corundum-bearing limestone shown by, 


189 (see also nole 5) 


t* Rea zaate rn? 
Ju-l, or wand. deseription or, 3s) (see also note a} 
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K’ai-féng-fu, imperial collection of jade at, cob 


K’ai-p'ing, Chinese usurper, assassination of, 36 


' Nee ey hare 
K’ai Shan T’ou, exploits of Yu Wane recorded in, 52, 64 


Kai-yuan Yi-shih, 64 
Kambodia. use of diamond for carving jade im, 204 
Kandy, sapphire statuette of Buddha obtained in sack 
of, 205 
K’ang-hsi, cl’ih used by, 20 (note 1) 
Catalogue of writers and artists published im relen 
of, 38 
K’ao-kung-chi, section on jade-workers 1, 
Cited, 63 
K’ao ku tiou, Chinese illustrated work on antiquities, 31 
Kao Tsu, Chinese emperor, jade flute played upon by, 49 
Karakash River (or Black Jade River), 7 
Supply of jade from, 26, 27 
A chief source of jade, 27 
Deserted jade-quarries in valley of, 27 
Nephrite-quarries on, 171, 172 
Kash, Eastern Turkistan and Western Mongol name of 
jade, | 
Kashgar, King of, 7 
Kash Tag, Turki name of Jade Mountains, 7 
Katsung, distance of, from Khusharab, 25 
Men sent into mountains at, 20 


Katu, native weapon in Alaska, 229 


Kaviak Peninsula, occurrence of jade in mountains ot, 
LS] 
Keller, Dr., Lee’s translation of, 5 
Nephrite celts discovered in Swiss lake-dwellings 
examined by, 207 
Jade objects found in Switzerland deseribed by, 210 
Primitive grindstones figured by, 210 
Perforated stone implements mentioned by, 215 


Partial borings found in stone implements by, 214 


(see also not a 
Kemp, Prof. J. I°., jade celts from graves near Lytton 
examined by, 182 (see also nole 2) 
Kengott, opinion of, on composition and structural 
features of nephrite, 72, 73 
Khan Langar, distance of, from Yengi Chuang, 25 
Khorassan, turquoise obtained from mines in, 196 
Khotan, great centre of jade production, 4 
Jade found in rivers of, and mountains near, 7 
Jade-quarries ot, 7 
Mareo Polo first European to visit, 24 
Chief source of jade, 24, 209] 
Jade requisitioned from, 26 


Jade generally found in rivers of, 43 


Abundance of jade pebbles in, 45 
Skin-covered jade from, 57 
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Deseription of jade-rivers of, by Mareo Polo. 
Descriptions and analyses of specimens from, 140, 146 
Nephrite found dz situ in, 171, 172 
White pebbles in river-beds of, 238 
Khotan River, nephrite boulders fonnd in, 172 
note 1) 
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Khusharab, derivation of Heine, 20 


Sixth jade camp, 25 

Distance of, from Katsune, 25 
Kidney-stone, 
King, CO. W., 


W heel used in carving jade described by. 2OS 


yade early known as, ] 


real authority on antique (YeMNS, 2 


On use of diamond point for engraving in East, 204 
On study of finest intaghi, 204 

On carving of hardest stones by Hindus. 205 
Suecestion of, revardinge CiUNLeO workers of classical] 


times, 2O5 


Kinesborouch, Lord, Humboldt (‘elt illustrated i work 
hy, 4 


Kisar, occurrence oF olive rYreel qade northwest of, 248 
Kleezkowsky, jewels so called in the Collection. 77. 
~)™+) 
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Klein, Prof. C.., scientific device described hy, 79 (see 


also nots y) 


r 14 1, 1 ps ; ; ‘ 

Kohlbusch balanee, use Ol, in experiments with lade aly 

Ko Hune Chinese writer, 64 

Kola, urtite from. Los 

Koran, texts from. inseribed On slips ofr nephrite 4 
Jade talismans with scriptions from FU); 

kotzebne POunda, ya Implements in 118e hy lnnuits 

of, 15] 


Neohthie jade Map Mew 


— ©)? 
Irom, 24 


Kowak River, exploration of, by Stoney, 151 


Krantz, mineral-dewer of Bonn, experiment on nephrite 


by, 97 
Krenner, angle of prismatic cleavage given by, 78 (see 


also note 2) 


Krieosheim, Lieut. Oscar von, jade locality on estate 


of, 177 


Krupp Gun Works, Essen, experiment with nephrite 


at, 97 
Kuangsi, jade produced in province of, 40 
Kuan-yin, the Chinese Avalokiteshvara, 56 
Kublai Khan, conquest of China in reign of, 50 (noe) 


Kudatama, Japanese ornament, 229. 23] 


Kuei, bestowed by sovereign as symbol of feudal rank, 
29 (note 4), 35 (note 2), 45 
Jade symbol used in sacrificial worship, 50 
Jade worn in form of, 52 (see also note 3) 
Symbol of one of six precious offerine's, 49 
Green pointed jade tablet, 54, 6, 07 
Chemical analysis and reduction of, 139 
K’nei Tien Lu, 64 


Kuenlin Range. See K’un Lun Range 


Ku Li, 64 
K’un Lun Mountains. See K’un Lun Range 
K’un Lun Range (or K’un Lun Mountains), source of 
Jade Rivers, 24, 26 (note 2), nt | 
Distance of, from chief town of Yarkand, 25 
Old jade-mines situated in, 27 
Existence of jade along entire, 25 
Legend connected with, 36 
Source of jade, according to Chinese anthority, 44 
Jade localities in, 170-172, 155 
Nephrite-quarries in, 177, 1s5 
Taoist paradise on slopes of, 247 
Source of fine white jade for India and China, 249 
Kunz, George Frederick, specimens of jade discovered 
by, 6 
Discovery of nephnite block by, 15 
Chromium repeatedly identified in jade by, 79 
Experience of, at Jordansmiuhl quarry, 113 
Description and analyses of specimen discovered by, 144 
Deseription of Jordansmiihl quarry by, 177, 175 
Minerals collected in Jordansmith! Quarry by, Lyd 
On ancient and modern lapidary eratt, 208, 209 
On jade considered as mineral substance, 219 
Ku yii tou, Chinese work on ancient jade, 31, 64, 223, 


aa 


Wine-pots figured in, 3.) (note 1) 


Kweichow, jade locality in, ive 


Labradorite, characteristies of, 190, 192 
Labrets, or lip-ornaments, Z 


Chin-ornaments set in gold, 3 


La Condamine. See Condamine 


Laet, Jan de, early writer on jade, 72 

Lahore, series of cups and bowls of jewelled jade from, 
Oy 

Lake Baikal, jade ornaments worn by tribes living near, 
249 


Lake Bienne, jade knife with deer-horm handle from, 213 


Neolithie jade knives from, 225 
Lake Constance, microscopically identical nephrites 
from, 8/7 
Nephrite implements found in lake-dwellings on, 184 
Jade hatchet from, 210 
Thirty-six stations in region of, 221 
Neolithie jade implements from, 224, 225, 226 
Lake-dwellines, relies of, 5, 18, 14. 78 
Hirst exploration of Swiss, 10 
Descriptions and analyses of specimens from Swiss, 
la7, 138, 145, 146, 147, 149, 155, 156 
Implements of nephrite found in abundance in, 184 
Jadeite implements comparatively rave in, 184 
Nephrite celts discovered in, 207 
Primitive orindstones found im remains of, 210 
‘Traces ot sawine 1) Jace specimens from, 211 
Pecking process peculiar to, Z12. Zid 
Mounted jade specimens from Swiss, 213 
Unmounted jade specimens from, 215 


Perforated stone implements found in, 213 


Horn used in mountine stone implements in Swiss, 2 


Lake (7eneva. jadeite pebble found ny Damour nr) Shore 
ot, LS] 


: 1AL. ' ; . . 
Lake Neuchatel, specimen Mm) ladeite CONTAIMMe 


MCroscople rarnets from. Si 

Microscopically identical neplrites from, 87 
Nephrite implements found in lake-dwellines on. 184 
Jade knife and ¢@hisel from. 210 

Cutting marks on small jade hatchet from, 212 


\ 1; - . } . 
Neobltine jade unplements Trom, 2238, 224 


ent eed ts 


Lake Neuenburg, discovery of two jadeite boulders on 
shores of, 181] 

Lake Pfaffikon, nephrite implements found in lake- 
dwellings on, 184 

Lake-villages. See Lake-dwellings 

Lake Ziirich, nephrite implements found in lake- 
dwellings on, 184 


Lao Tzti, Chinese writer, 63 
Lapidaries, statements ot, as to ereat tenacity of jade, 
96, 97 

Chinese, 203, 204, 205, 206, 207 

Ornate and artistic jade specimens fashioned by, 219 
Lapis lazuli, highly appreciated in far East, 203 
Lapis nephriticus, use of name by older writers, 1, 2, 72 
Lausanne, jJadeite pebble found by Damour near, 18] 


Lee, Lr. 


hoves on jade in translation by, 5 


Levee, 


ge, James, translation of Chinese work by, 43 (note), 

tS (note 2), 117 (note 1) 

Lei, or sacrificial vase, 52 (see also nol 1) 

Leibnitz, piece of nephrite in museum at, 6 

Lemer, Dr. Ludwig, minerals used for implements by 
prehistoric man enumerated by, 221 

Leipzig, nephrite specimen found in peat-hole near, 180 


»o- 


Leipzig Ethnological Museum, 227, 228 


Lemberg, J., on fusion of jadeite and analcite, 122, 130 


see also nots ) 

Lenz, Corsica mentioned as locality for jade by, 194 
Leonhard, Von, Corsica mentioned as locality for jade 
by, 194 
Le Teheou Li, 


Leueite 


ou Rites des 


Teheou, 25 (nole 3 
Hills, lavas from, 163 

Lewes River, boulders of nephrite found on, 182 
Leyden Musewn, Leyden Plate in, 4 

Leyd n Plate, cast of, 4 
Li, definition of, 24 (note 4), 25 (note I 

Liang, definition of, 25 (jofte 1 
Liang-chou, province of, jade sent as tribute by, 45 
Jade discoveries mentioned in records of, 50 
Liane-chou Chi, 64 

Liao-tung, jade-producing mountain in, 44 

Li Chéng-yuan, Chinese artist, pictures and descriptions 
La Chi, or Book of Rites, 43, 45, 49, 52, 56, 63 
Limestone, serpentine-bearing, at Reichenstein, 179 
In jade, 160 


Lin Yueli. Chinese writer. 64 


Limonite, inélusion of. 
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Lip-ornaments, curious, 2 


Li Po-shih, 


collection O] jade nT POSSeSslon of, ol 


La Shih-el’ tian, : artist, series of water-color 
Ulustrations by, 14 


SUceeSSLVe SbepS in work on piece of jade illustrated 


Tibet 


Possible 


(or Baltistan), 


Little 
occurrence of 


dictionary of, 2 


Littré, 
Liu An. Chinese prinet 
Lin Chine Chin 
Liu Hin. Chinese author, 65 
Lau Lin 


(‘hinese writer, 64 


River, jade pebbles found in bed of, 9 


ike stone found by, 192 
ted at, 1 (note) 
London International Exhibition, 2 
London, Roya 
London, Roval School of Mines in, 2, 208 
Louisiana, Mever mentions finding 
jadcite in, 


Lubbock. Sir Danish 


Jon. (>}] carly stone Impleme Nts, 


*}«) 
ed a 

; , ° . , ’ . ] . See 

On primitive funt hatehets and other pen QNnis, 2a 


1 1 (= M » a qe ‘> 
Luedecke, analvsis of claucophane by, 151 


: 1. cy ‘ 
star-eod of rank, 245 


Lu Hsing, Chinese 


Lune T President of Board of Nites, 52 


Death of, 33 


., Chinése work on antiquities by, 3] 
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Lyra, one of the Cyclades, two analyses of glaucophane 
from, 13] 
Lytton, discovery of two nephrite boulders at, 181, 182 
152, 207 


_—  _ 


Jade celts from graves near, 
lragment of jade boulder obtained at, 207 


McGuire, J. D., on early use of diamond drill in carving, 
204 
Use of bow drill in Asia and Africa traced by, 208 
Conclusions of, regarding aborigines of America, 208 
Keport of, on jade objects from Oaxaea, 208 
Drawing by Petrie reproduced by, 214 (see also note 5) 
Machine, description of, used in impact tests on jade, 99 
See also Testing-machine 
Madras, corundum-bearing rock of Salem district in, 189 
Magatama, Japanese jade object, 214, 2: 
Magnesium, nephrite a silicate of, 3, 72 
Maenetite, inclusion of. in jade, 160 
Siberian nephrite associated with, 186 
Malachite, resembles some jades in color, 190 
Characteristies of. 196 
Highly appreciated in far East, 203 
Mallet, Mr., report of, on jade in India, 248 
Manas, Mohammedan walled city, jade product of, 58 
(see also nok 2) 
Dise of dark-green nephrite from, 183 
Manchu dynasty, jade objects belonging to, 54 
Libation-cups of jade used in sacrifices under, 56 
Manchuria, state seals of jade in capital of, 54 
Mandalay, bloeks of jade taken to, 10 
Jade blocks brought from mines in Upper Burma to, 
OV 


Manganese, hues of jade partly due to compounds of, 75 


Inclusion of oxide of, in jade, 160 
Manoa, 


Man Singh, Maharaja, splendid gold and jade staff of, 250 


Great and Golden City of, | (note) 
Maoris, varieties of nephrite deseribed by, 4, 77 
Ornaments and weapons ot jade Or Sreensione used 
by, 182 
Nephrite loeality in Milford sound accessible only LO, 
183 
Methods of, in working jade, 210, 211, 212 
Method of sawing practised by, 21] 
Use of wire in sawing learned by, 212 
Meré, ov war-elub, of, 212, 213, 228, 229 
Discovered by Tasman and deseribed by Cook, 250 
Nephrite ear-drops prized by, 255 
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Marenlugh Mountains, fine jade ol oreen eolor produced 


Marble, jadeite fracture not unlike that of, 
hy, 26 (see also note 2) 

Mariposa, aplite dike from, 163 

Marqnesas Islands, fibrous variety of nephrite found in, 12 

Jade implements and ornaments reported from, 185 

Martyr, Peter, stone battle-axe tested on piece of iron 
by, 97 

Maryland, websterite found inl, Isi 

Maskelyne, 


Letter rrom., Ol) jade, 249, 


Prof., letters of, to London “Times,” 6 
POO 
Massachusetts, diabase from, 

Porphyritie amphibolite from, 
Materials, jade ranked by Chinese as most precious of, 1 
Ma Tuan-lin, Chinese writer, 64 
Mayas, eertain ereen stone highly valued by, 5 
214 
prosperity, and influence of, 
Meien, jade ob) 
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Valuable. by Damour, 2 


Perforated jade wmulet worn by. 


Civilization, =H) 


at, 210 


ets found 


te Seals, account in, of seal made from 


of Pien Ho, 52 


aR Works of. 64 


; State 
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Weapons and unplements round 1 Caves 
UpoTL ancient jade, 95, oF 


lement in New Zealand, 212, 215, 225, 
paper Of, on nephrite and jadeite, 3 (see 


phrite by, 11 
jade in Amerien, 1S] 


LS1 {See 
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Jade specimens from Alaska examined by, 


alse j >) 
ladeite from Costa Riea. Nicaragua, and Guatemala 
tC ned 1) ISo 


()n) reolomeal eonditions of OC@CULTTeEHCEe OL jade, LS6 
Mesopotamia, hatchet and eylinder from, 154 


Mexicans. skill of ancient, 3 


Mmernld known to anelent, 3 


Mexico, early Spanish writers on, 3 


Mexico, Central. 


Mexico. New. Ney 


Microscope, study Ol yi 


Milford Sound, occurrence of jade on, 182, 153 


Mineralogists, modern, 2 


Mineralogy. 


Minerals, name 


Mines, Royal School of, 


Mine-huane Tsa-lu. 64 


Mogaung, headquarters of jade 
Moguls, traditional reverence of, 


Mohammad Amin, report on nephrite-quarries by, 


Mexicans—continued 


Great law-giver and high priest of ancient, 3 

True chalehihuitl of ancient, 4, 196 

Precious green jade of ancient, 4 

Jade celts carved by ancient, 5 

Great skill of, in boring objects of jadeite and rock- 
erystal, 208 

Jade “* tongue-pieces” of ancient, 223 

Precious jade called quetzulitali by pre-Columbian, 239 


ay 


King's OT. )55 


Curious ancient burial custom in, 3, 58 (note 3) 


Bernardino de Sahagun in, 3 (see also nofe 3) 

Jade objects discovered in, 4, 184, 185 

Interesting jadeite amulet said to have been found 
in, 4 

Jade recovered from ruins of cities in, 10 

Jadeite generally prevalent in, 10 

Indigenous jade specimens from, 13, 14 

Ornamental and ceremonial objects of jadeite from, 14 

Coarser-grained form of jadeite from, 87 

Jadeite mask from, 121 

Deseriptions and analyses of specimens from, 137, 139 

Chalehihuit! becomes known to Spaniards soon after 
(liscovery of, 154 

Central American jadeite closely resembles that of, ldo 

Possible occurrence of jadeite in situ in, 155 

Obsidian and jadeite objects from, 209 

Jade masks, idols, tablets, and other objects found in, 
209 

Primitive method of sawing characteristic of, 211] 

Copper known and used in, prior to Spanish conquest, 
212 

Prehistoric perforated jade objects from, 213 

Jade ear-ornament and pendant from, 213 

Maleon’s head of jade from, 215 

Jade mask and beads from, 214 

Objects found in ancient graves of, 214 

Copper age reached by, when America was discovered, 
Z1) 

Neolithie jade unplements trom, 222 ef SEY. 

Ornamental beads and pendants from, 229, 250 

Human skulls enerusted with turquoise, ete., found in, 
250 

Culture and art of early people of, 230 


High value of jadeite in pre-Columbian, 235 


See Central Mexico 


New Mexico 


Meyer, Dr. A. B., Sann nephrite critically exammed by, 6 


Against migration theory, 10 

Discovery of two boulders of jadeite reported by, IS] 

Mentions finding of piece of rough jadeite in 
Louisiana, 154 (see also note 5) 

Celts from West Indies and South America reported 
by, IS.) 

213, 224, 22 


Qn neolithnie jade hatehets, : 


One of the latest authorities on jade, 252 


Mica, inelusion of, in jade, 160 


le under, 


] (pA 52). Sty ef seq. 
Rupture and fragmentation shown under, 165 


Testimony of observations with, 186 


Middle Island, New Zealand, true nephrite of rich green 


eolor obtained along western coast of, 1] 


Method OL sawing practised by Maoris in. 71) 


Miles Canon, report of finding of nephrite in, 152 (see 


also aote 4 } 


s 


Nephrite localitv m. aecessible only to Maoris, 183 


Mineralogical Department of British Museum, 205 


Mineralogical Museum at Breslau, 179 
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analysis of jadeite in Dana’s work on, 4 
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Qualities and distinctive characteristies of, 1 


Jade-like, 2 


Two distinet, previously confounded under name 
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Mirtai Mountains, deseribed by T’ang Jung-tso, 24 


Slabs quarried in, 25 


Jacl (quarries mn. 26 


Mirzapur, passage of hornblende into jade In, 245 
Miscellanies. 


Mocelhio. OCCULrrvVenee OT eh] 


See Usi-ching-tsa-chi 


Report on jade-mines of, 167 
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Nephnite —continued 
Boulders of, found by Dawson and Ogilvie on Lewes 
River, LS2 
Report of finding of, in Miles Canon and af i wikpak 


Nephrite—continued 
Probable introduction of, from Chinese Turkistan, 6 
Main source of, for China and Hindustan, 7 
Pale-green, imported into China, 7 


Mohammedan natives. See Natives 
Mohammedans, jade-fishing by native, 26, 44, 40 
Rebellion of, 27 


Mobs seale, hardness of nephrite and jadeite as mouth of Yukon, 182 (see also note 4) 


Localities of, in New Zealand, 18Z, 153 


185 


Peculiarly translucent, 9 
determined by, 114 Jet ' as 
es A dec 4 Yielded by parts o! North America, 10 
Molina, definition of chalehihuit! by, » Implements of, in Alaska and British Columbia, 10 


Momien, jade-workers 1n, 201 Discovery of, in Fraser River valley, 10, 11 


(decurrence ol, in New Caledonia, 
Varieties of, distinguished by natives in New 
Monarehia Indiana, 3 (note 2) Discovery of. in Alaska, 11 Caledonia, 185 
: : - P 2) Aaa li ’ i 4 nhs 0 2 
Monardes, physician of Seville, 1, 230 Use of, by natives of New Zealand, 11, le Huge monolith of dark-green, 159 
/ « ‘ ‘ - . - . a : ‘ ® 7 >) 
Found in New Caledonia and New Guinea, 12 


° P . ‘Loan Leasletos +) 
Known to German mineralogists as Beilstein, 12 


lati A Dise of dark-green, 188 
Mongols, high appreciation of jade by, 249 : ) a | , 
: : ° ; ea, . Hatehets of, excavated by Schhemann af site o1 
Montana, feldspathic dike from Highwood Mountams 


of, 165 


Found in vieinity of graphite-mines in Siberia, 12 Troy, 154 


Oceurrence of, in vast quantities im Siberia, 12, 16 Many objects of, found in Europe, 154 
Alaska and British Columbia only localities for, in 


Monte Viso, jadeite specimen from, described by Huge masses of pale-green, in Yarkand, lo 
Bottke eas Large seams of, in Alaska, 15 America, 154 
250 Spinach-green, 12 Objects of, not reported from western parts of 
; United States, 184 


Objects of, fonnd in Mexico, ldo 


Montezuma, presents given to Cortez by, 9, 
Morbihan, large flat celts of, 154 Few perfect pieces of, 14 


Locality of glaucophane-schists, 189 (see also note 1) Relative hardness and specific gravity of jadeite and, lo 
Morozewiez, corundum-bearing rocks described by, 159 Zeolitie rock traversed by veins of, 27 Celts and other objects of, trom South America, 185 
Moss-avate, so-called Chinese, characteristics of, 194 Jadeite differs from, in «reater specific gravity, 29 Localities where it oceurs i sifu, 155 
Mossotite. characteristics of, 196 Chemically distinet from jadeite, 7] Ocewrs independently of jadeite, 18» 
\iount Taeana finding-place of jadeite slab and stone Discrimination of, (a ; : a EPECOMUNATICE tH, 20 certain localties, 166 
. rcapemd = mee J — Reeognized as amphibole allied to tremolite, 72, 50 Geological conditions of occurrence, 156 
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and copper tools, 210, 229 ; = : 
Pi 3 Actinolite schists changed into, 156 


Full descriptions of properties of, 
Vi] ‘*onkajade” 140. 23! Ft . = ’ . ; 1 ‘ : 
Mo-yii, 01 ink-jacle, l4 » ov Various colors, shades, and tints Ot, i+ Passage of eneiss and other rocks into, 15\ 


as ; ft : eters dace , ; ; ‘ ) . 4y 2 , . . 4 poe _ a : =, 
Miiller, Prof. Max, on origin of word jade, = Ancient Chinese pieces of, 74 Geological origin of, in several localities, 156, 157 


On probable introduction 01 nephrite trom Chinese Notes on the color of, 75, 76 Metamorphic character of, may be accepted without 
ri? P ; : > " ‘ ‘ c _—— _ . — 
furkistan, 6 Diaphaneity, lustre, opalescence, and sheen of, 14, 45 question, 15% 
Munroe, Dr., admirable work of, 5 Crystalline system and optical properties of, 79, 50 Does not resemble igneous rocks in chemical 
Miinster Historical and Antiquarian Somety, 227 Structure of, o0., 50 COMPOsit1on, 1S7/ 
re . AVE Ww rs Tot els AT “7 y*T) 8 ois sare: tre , | 
Murray, Dr. J. A. EL, etymology of word jade traced by, = Review of specimens Or, 04 Arzrum’s classification of, 15, 
4? ; Metamorphism of jadeite into Si Derivation 4] litferent sae he ate 7 
; , , ee Mets ji tt ; rivation of, in different localities, 15 
Mur River, nephrite boulders found in bed of, 150 a ; 3 ae dE . 
: . : . ' ; : . Origin QO] fibrous. {)] Discussion (1 Piussage Oj yadeite TO. LS7{. ISS 
Musehketow. Prof. Von. ou famous jade monolith in tomb ’ Se Ase 77 gn Porn ; “es 
e om , : >. Sections of, similar in mineral composition, Jo (yeneral and farriv correct notion of orivin of. 188 
of Tamerlane at Samarkand, 47 Aas TCs ta: ‘ee ( ' a Ta 
mn 3, ; ch _ Very pure, having composition of tremolite, 94 Mound more often than jadeite, 155 
he Collection enriched with nephrite specimens ; ; 3 MA Seger = 1 ey ake § 
= Specimens containing other minerals im combination Probable loealines of, LSS—1L90 
by, Liz with 4 Q5 OG ‘ : ; ; ' _ 
lad iti ti - 175 ip 9) C11, Sob, Jed, « Minerals SOomeTINLeS mistaken for. 190-197 
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Museum, British. See British Musenm Impact tests on, 97-105 hv Russian machinery, 205 

Museum, Dresden. See Dresden Museum Deri presewty Pests a, B01 12 Use of, by people of remote neolithic ages, 207 

Museum fiir Volkerkunde, Berlin, 229, 250 Ae tla dae bot Primitive methods of working, 207 ¢f seq. 
Great tenacity of, 113 Processes of sawing, in New Zealand, 208 


rillinge : blastu if. at Jordansmilh 3 — ; 
Drilling and blasting of, at Jordansmiill, 11 Methods employed by prehistoric man in working. 


Museum, Imperial, Vienna, jadeite fignre in, 14 
Museum, India, See India Museum More readily worked when taken from mine than 910-915 


Museum. Leyden. See Leyden Museum later, 118 Hamn I fo } ly ey <j wo 
Ammers OF, used DV modern BSKIMOS, 2? 


Museum of Natural Historv. New York, 249, 252 Perfect, cleavace of. 114 * , aa ae 
, ; Alaskan serapers of, \) 
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ce f Pows | ; NA wy [vpe of fracture characteristie of, 1s > : : - 
Museum of Royal School of Mines, London, 208 YI : “er vcteristi¢ of, 114 Objeets of, discovered underground, 931-299 


Hardness of pure, 114 


Remarkable pieces of burnt. 233, 254 
Seratehed by jadeite, 114 


Museum, Royal, of Cassel, Prussia, 227 
Museum, United States National, 11, 15] ; : Jadeite more crystalline in structure than, 240 
Hardness of, compared with that of other minerals, 


Mu Tien Tzii Chuan, 64 114 


Colors of, eenerally less diversified, 4) 
Objects of, earved with VATIOUS flevures, 4] eT Seg, 
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Mu Wang, Chinese emperor, 64 Density or specific gravity of, 115-117 me oes ae 
, Indian jewelled work in, 252, 253 


Sonorousness of, 117-120 


Chemical constitution of, 121-125 


lnelusions of chromié tron in Siberian, 255 
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specimens by, 170 (note 5), 185 
Dark-green nephrite dise described by, 183 (see also 
note 7) 
Jadeite specimen said to haye come from Tibet 
examined by, 184 
Observations of, on jadeite and nephrite, LSS 
School of Bridges and Highways, St. Petersburg, tests 
on nephrite in, 97 


School of Mines. loyal, London, 2. 208 


Schwemsal, nephrite block discovered at, 6 
Composition of nephrite from, 95 
Breithaupt’s description of nephrite block found at. 


180 (see also nofe 3) 


sciences, rench Academy of, 2 
Scotland, curious find in ancient grave in, 228 
sea, Arctic. See Arctic Sea 


Sea, Bering. See Bering Sea 


Seals, imperial jade, 34, 52-54 
Seine, finds of neolithic specimens in gravel-heds of the.220 
merpentine, reported as chemically intermixed with 
nephrite, 160 
Jadeite associated with. LG] 
Occurrence of, in connection with jadeite, 168 


» ‘ . . 
Bauer’s conclusions on geological ave and mode of 


occurrence of, Lo 
Generally present in Sajan tableland, 174 
A product of hydrodynamic change, 175 
Occurrence of nephrite as inclusions in. 176 
Light-colored nephrites occurring in, 177 
Nephrite round in, at Jordansmiihl, 175, 179 
Alpine, 179 


Arsenical ores found in, at Reichenstein, 179 


Serpentine -continued 
Stoney’s first material shown by Merrill to be, 181 (see 
also note 6) 
Occurrence of thick bed of, 1538 
Siberian nephrite associated with, 156 
Characteristics of, 195 
Varieties of, confounded with jade, 1935, 195 
Seville, Monardes a physician of, | 
Shah, Bahadur. See Bahadur Shah 
Shah, Nadir. See Nadir Shah 
Shantung, province of, 25 (nofe) 
Sheffield Seientitie Sehool, Yale University, 126 
Shensi, jade produced in provinee of, 45 
Jade localities m, 175 


Shén Tsung, legend of empress mother of, 56 


Shih-cheén, sourees OL variously colored jade elven by, ay) 


Shih Chi, 64 
Shih Ching, or Book of Poetry, 46, 48, 51, 63, 117 
Shih-ehon Cli, 64 
Shih-yi Chi, offerings of jade recorded in, 50 
Cited, 64 
Shikokii, oceurrence of glaucophane-schists in island of, 
189 
Shortland, Dr., on materials used in sawing by Maoris, 
211 
New Zealand native drill deseribed by, 214 (see also 
note lL) 
Shou Hsing, Chinese star-god ot longevity, 4 
Shou Lao, Chinese deity ot longevity, 255, 245 
Shu Ching, or Classical Book of Annals, 22, 48 (see also 
note), 40, 45, o1, 04, 55, 63, 117 (note 1), 228 
Shun of Yu, successor to Yao, 5 Pe (see also note 2) 
Shuo Wén, 63 
Siberia, nephrite of, 1] 
Nephrite boulders found in vicinity of graphite-mines 
in, 12 
Occurrence of nephrite in vast quantities im, 12, 13 
Large pieces of jade found on river-beds in, 13 
Indigenous jade specimens from, 13, 14 
Microscopically identical nephrites from, S7 
Thin sections of nephrite trom, 9D, 96 
Nephrite beds discovered by Jaezewski in, 97 
Nephrite from, seratehed by Burmese jadeite, 114 
Descriptions and analyses of specimens from, 149, 
1d2. 155 
Jaczewskis account of occurrence of nephrite in siti 
in, 172-175, 186 
Orographie and geological characteristics of, 174 
Petrographical resemblance between German blocks 
and nephrite of, 150 
Derivation of nephrite in, 187 
Primitive method of sawing practised on coast of, 211 
Natural roughness ot implement utilized on coast 
or, 2138 
Prehistoric perforated jade object from Bering Sea 
coast of, 215 
small jade knife from Bering Sea coast of, 213 
Neolithic jade implements from, 223 et seq. 
Siberia, Central. See Central Siberia 
See Kastern Siberia 


Siberian Railroad, Great, 173. 174 


Siberia, Eastern. 


Silesia, jade specimens from, 6 
Sections of nephrite from, 95 
Nephrite from, scratehed by Burmese jadeite, 114 
Description and analyses of specimen from, 143, 
144. 155 
Discovery of nephrite in, 176, 179, 185 
Siheate, calcium and magnesium, 3 
Aluminium and sodium, 3 
SLOUX Falls. Dakota. red and chocolate-colored rock 
found at. 178 
Six Boards, Rules of. See Rules 
Sixth International Congress of Prehistorie Archwology 
and Anthropology, 222 


Sloane, Sir Hans, remedial use of jade, or spleenstone, 
deseribed by, Z 
Jasper classification of jade confirmed by, t2 
Snuth fusion, alkalis determined by, 126 
Snuthsonian Contributions. 29 
Smithsonian Institution, 21 (note 1) 
Smithsonian Institution, Journal of, 204 


, - : YT ° r . . ; 
Society, Kthnologieal, rransactions of, 222 (note 1) 


Society, Royal Geographical, of London, 24 
Sodium, jadeite a silicate of, 3, 71 
Chemical change involving displacement of, 166 
Sojots, seemingly insuperable difficulties overcome by, 
L735 


Information furnished by, 175 


Somme, finds of neohthie specimens in gravel-beds of 
the, 220 
son of Heaven, jade insignia worn by, 32 
Spirit of, 49 
Various objects of jade belonging to, 51-54 
Soochow, former centre of jade manufacture in China, 
201 
pounding-stones, jade, 117 
Sound-tests, series of special, made on jade, 117-120 
Sou-shén-chi, 63 
South America, natives of, 1, 2 
Jade found in many parts of, 10 
Nephrite yielded by parts of, 10 
Celts and other objects from, 185 
South Carolina, Indian banner-stones, ete,, found in 
ancient vraves mm, 196 
Southern United States, stone implements of, 214 
South Kensington Museum, Loan Exhibition at, 29 
Jade bowls in, 250 
south Sea Islands, absence of mechanical apparatus 
among natives of, 207 
Methods of working jade practised by natives of, 209 
Southwestern China, brilliant green jadeite from, 4 
Spain, stone tines in rudely constructed harrows used by 
peasants of, 221 


+ ay 


Spain, Kang of, 5, 23: 
Spaniards, piedras fijadas of, 2 
Chalehihuit] becomes known to, soon after discovery 
oft Mexieo, 154 
Spaniols. See Spaniards 
Spanish America, early history of, 4+ (see also note 1) 
Invaders of, 11] 
Spodumene, jadeite perhaps allied to, 3 
Empirical formula of, 124 
Study of alteration products of, 124 
Real structural formula of, 163 
Squier, E. G., 4 
Ssii ku eh’tian shu tsung mu, or Imperial Catalogue, 35 


q 


Ssti-ma Clvien, Chinese historiographer, 64 
Stack, Rev. J, W., New Caledonian varieties of nephrite 
deseribed by, 155 (see also note G) 
Native method of grinding described by, 211 
Stampe, Prof., jadeite-like mineral discovered by, 195 
Steatite, used to imitate jade, 29 
Steiger, Dr. George, analysis of nephrite by, 145, 144 
Stohezka, Dr. F., deserted jade-quarries visited by, 27 
Gevlogeieal notes by, 25 (note 1) 
Jade localities in Turkistan deseribed by, 172 (see also 
note 3) 
Knowledge of Turkistan jade localities due to, 186, 155 


Ln | ) 


Stone Age, use of jade goes back to, 166, 22( 

Man’s struggle for existence in, 219, 220 

Divisions of, 220 

Mstablishment of neohthie division of, 220, 221 

Palseolithie division of, 220, 221 

Barbarism of, 226 

Stones, ornamental, 1 
Specimens of green, 1, 5 


eolie, | 


Raleigh’s ‘ greene or spleene,” 2 


Hypochondriae or 
Small ornaments of hard ereen, 3 

‘Twelve precious, in Aaron’s breastplate, 5 

Musical, 26, 27, 117, 119,212 
PLoney, Lieut. (a, AM., (liscovery ot nephrite in sit Ww 

Alaska by, 1] 
Discovery of Jade Mountain by, 151 
Material brought back by, LS] 


strat. Nee berm Strait 


Bere, 
Strassbure, nephrite-like specimen in University 
Collection at, 194 

Stuttgart, Fischer’s monograph published at, 5 
Styri, rolled pieces ot nephrite from, 6 

Nephrite boulders found im, 150 
Styx, ferry of Charon over, 05 (note 5) 
Sulphur Creek, large pebble of nephrite from, 151 
Sultan Baber. Mei Baber, Sultan 
Summer Palace. See Yuan Ming Yuan 


Summers, Augustus, Indian methods of manufacture of 
jade aud other hard stones deseribed by, 205, 206 

Sungaria, slabs sawn by natives Of, Lo 

Sune Shih, or Sune History, qale tribute recorded in, 00 

Cited, 64 

S11rvey, Uited States (Creolomical, i4, 121, 148, 1638 (see 
alsa note 2) 

Survey ol [ndia, Grreat Trigonometrieal, 24 

Su Tsune, jade unicorns bestowed on Li Pu-kno by, 34 


Bhs i Se fl lai i] 


Su Tung-p’o, Chinese statesman and poet, 
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Sweden, transportation of glacial material trom, 150 Tang Lin Tien, 64 : 
Hypothesis as to origin of nephrite in, 180 Mane Shih. 64 = 
are at ee ee tes ie, ang shih, 6 2 
Boulders found in North German diluvium attributed ; E 
; r ' rn, 41.2 ra 2 
by geologists to, 180 Mang-shih Lu, 64 : 
Probable occurrence of nephrite in sifu in, 185 Tao Hung-ching, adept in mysteries of Taoism, 46 
Switzerland, lake-dwellings of, 5, 13. 1¢ ; — aed ; 
aE Aae Tg aes gs of, 9, 13, 14 Taoism, religion of China, 242, 248 
Mountains of, 5 
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Descriptions and analyses of specimens Irom, loi, las, tao Kuang, Chinese emperor, 25 
145, 146; 147, 149, 155, 156 Tao Té Ching, 63 
Discovery of two boulders of jadeite } 
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Nephrit re ae 1 J a Larvachi, distance of, from Alimas, 25 
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r tars, capture of Ih’ai-féene-fu by, 256 
small polished celts of western, 184 wee ut] S y; 
Ancient neolithie tribes of, 207 lasman, New Zealand first visited by, 210 
Fa + : ? i 4 8 “1 . JG r i bay | 1 i } #€ Ark li 1 Voie ropa | oye} 
Keller’s description of jade objects found in, 210 New 4ealand im stone age when discovered by, 221 
ae | a : a . heenvery ir ‘ "ca . O71) 
Jade knite from, shaped by grinding, 212 Discovery of Maoris by, 230 
Deer-horn used for holders in, 213 T’é, or single musical stones, 26 
Wan ‘(2 7s i Se ee a a , 8294 oc 3 : , - —, ¢ 
Neohthic jade implements from, 224, 225 Temple of Heaven, jade used at ceremonies in, 56 
Tennessee, aboriginal banner-stones, tubes, ete., found 
Tables : in, 209 
an Eo 45 ri +. Sor o, Sree Ee r * : 4 i ‘ . 
Abstract of Chinese dynasties, 22, 23 festing-machine, Emery hydraulic, jade compression 
Colortifie avents oF jade fad, 16 tests ] ") 
\ (3 acs, A t } i = tl, ' eSTS made Oli, LOS 
Crystallization and optical properties of jade, 78, 79 Tension tests of jade made on, 113 
Cleavage and extinction angles of jade, 80-83 See also Machine 
Observed extinction aneles of jade, 88-85 7 ts ; 
; a sae be hyena tense: Teuchivitl, a species of turquoise, 3 
Kesults of impact tests on jade, 102 
we . Te Wahi Punamn, chief jade-producine district of New 
MPilMNmMsAry ot compression tests on jade, LOG \ . Pik tit, het qaucle produc ne district or We@w 
2 ’ , F yay x AI 
Tenacity of jade compared with that of other Zealand, 11, 254 
i ee 
materials, 107 Tian Shan Mountains, probable occurrence of nephrite 
Loads and corresponding deformations, LO7-111 mm sifu in, 1S0 
Approxunate values of modulus of elasticity for Tibet, borders of, 9 
various materials, 112 Meeting-point of China, Burma, and, 9 
Comparative hardness of Jadeite, nephrite, and othe Jadeite said to come from, 161 
minerals, 114 ladeite fr leseribed by Bauer. 163 
1 ai LbG TYOM, GeSeribed Dy Garner, Lbs 
Density, or specific gravity, of jadeite and nephrite, Doubtful jade loeality, 185, 184 
L16 Ruby and sapphire sand imported from, 205 
Tq op eee, ) 
one peculiarities of jade, 120 re ¥ ere 
aos TREN set zo, Tibet, Little. See Little Tibet 
Molecular volumes of aemite, jadeite, and analecite, 121 r 
. fs - : : " 1 iy} = iF ne : ; het 
Molecular and mean volumes of various minerals, 122 Mien-pao Yi-shih, 63 
Kmpirical formule of diferent minerals, 124 “Times” (London), The, 2, 6 
Analyses of specimens im the Collection, 126, 127 Timur. See Tamerlane 
Theoretical composition of ideally pure jadeite, 127 T oa a ’ 
EY epee ae P J 3 Ting, or sacrificial vase, 32 (see also nofe 1) 
Recaleulated analyses of jadeite, 125 ia eee : 
: ‘a ‘oki versity of, 15< 
Analyses of pryroxene, 120) Tokio, University of, 154 
Analysis of mixture of jadeite and analette, 130 Tomb jades, 14, 74, 76 
Analy SIS OF Mixture Ol clan opham and zolsite, ‘| opaz, hardness or. 114 
150, 15] 
eat Nant Oe a ite 12 Torquemada, Juan de, Spanish Inquisitor-General, 5 (see 
Analysis of mixture of jadeite and albite, 131] i 
ee, eae eis | 7. : also note 2), 230 
Theoretical percentage composition corresponding to ' 
{" : . 4 Vn, TTY ' ] 1 a +7 i pe i 
formula of tremolite, 13] lo T’o, Chinese compiler, 64 
Chemical analyses and reductions of jae speclmnens, Transactions of Kithnologieal Society, wee (note lL) 
Ht) oF ap, ' . 7 , F i. a , § 
los €l seq. Transactions of New Zealand Institute, 210 (nefe), 211 
Abstract of the reductions, Lob-lo4 —> Sut ee 1 arco 
' : Tranbe, Herr, trne nephrite obtaimed by, 6, 176 (see also 
Molecular formula, 159 . rt ) 
= ee we Lo : notes 2 and 3) 
Theoretical composition of jadeite, 16] : bie Tata + a: 
: te : | =k Details of discovery of nephrite im sifu at Keiehenstem 
Analyses of jadeite and phonolite, 162 : - 
oe 2 aCe ee ity hy, 179 (see also note) 
Disproportion of alkalis in igneous rocks, 162 i> Matias oe Sef ; . 
- ee es Fischer's hypothesis refuted by discoveries of, 150 
Analysis ol nephrite, Lib a ae ip 4, sg a 
C Pv Ot On veolowieal conditions of oceurrence of jade, 156 
a Ching hui tie *(rovernment Statutes, 20, 21, = ei ; ' = 
a ( se Neak . 2 are ed hei a4 Observations and deseriptions of, 156, 18% 
aU. ob, te 
Tray Lawes aqvixr © 
. ata A ae . os ravellers, early, 2 
Tael, definition of, 25 (note 1) 
ai-piing Vii Lan, 64 Traverso, G. b., neohthie station of Alba discovered by, 
ee 4 's } r ot 
Tai Tsune, Chinese emperor, box of jade medals Loa 
owned by, 34 Tremolite, varieties of, 3 
Jade mace found by, 47 Nephrite recognized as amphibole allied to, 72 
Jade dragon discovered by, 95 Very pure neplirite with composition of, 94 
Vast eneyelopwedia finished by command of, 64 Hquivalent to jade in composition and hardness, but 
Taj Mahal, one of many grand buildings erected by not in tenacity, 11s 
Shah Jehan, 249, 250, 255 Molecular and mean volumes of, 122 
ry t rT? ) ‘ePTO ‘or Ll lee Tor, 124 
lamarlane. See Tamerlane Different a i Ae 
. : | oo . Structural scheme of, 125 
Tamerlane, famous monolith on tomb of, 7, 1/2, Los, 4 
Nephrite Approximates to, 125 
249 (see also note! ae ; + * 
a : l heoretical percentage COM POsSL1ON corresponding to 
Ayal historian of, 24 everiile ot. 1G 
% : real): ‘ formula of, Lo 
Tammaw, study of occurrence of jadeite at, 1O1, Loo Composition asstened to, los 
~ ' * fe Annan ” aha . i: Tie e] Te “eT. LOS. . pos j y F : = 
Noetling’s deseription of jade-juarries near, 1 Occurrence of, in strata at Reichenstein, 179 
186, 158 ; 
: ie 7 Trigonometrical Survey of India, Great, 24 
Baner’s conclusions on rocks occurring m jadette- frigonometrical roo lca 
mines at, 169, 186 Troy, stone “whorls” found by Sechhemann in ruins 
Oceurrence of glaucophane-schists at, 15] or, 8U 
“Tibetan ” jade closely resembles that of, 154 Schliemann’s excavations at the site of, 184 
Oeeurrence of corundum near, 189 Tsehersky, well-known Siberian explorer, 173 
‘Lan, definition of, 29 Wot L) Tseng Vu, Or jade offerings, S 
Tange the Successful, Chinese emperor, 22 Tsipan Mountains, distance of, from Atzu Khansar, 25 
Tangy History, jade writing-tablets mentioned in, 0 Tso Chin-ming, Chinese writer and disciple of 
Tangiwai, jade-like greenstone of New Zealand, 194 Confuerus, 64 
Wane Jung-tso, Chinese scholar, learned essay on jade Tso Chuan, 64 
1? fu fag @ : ane | aii ma () ro es ‘ i et = SF hte ff J \ 
by, 14, 21 (see also note 1), du 21 rs’'un (Chinese measure), defimtion of, 25 (nofe 1) 
Deseripl ion of Mirtai Mountains by, 24 par tars —s ' 
Ste mule LAR nat Tsun, or saerificial vase, 32 (see also note 1) 
On uses of jade in Cluona, 219 
‘i ‘ 1 4. == } Pt , ere arian “ Fapimaipe ei 
On tomb jades, 251 Tsung, symbol of one oF six precious otf rings, 44) 
On hieh value of jade among Chinese, 2do Yellow octagonal jade tablet, 54, ob, 01 
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Tu, definition of, 25 (note 1) 

Tuan Ch’éne-shih, Chinese writer, 65 

Tung-fang-so, Chinese writer, 64 

Tung Wang Kung, famous divinity of Taoist legend, 56 
Tung Yen, round dish of jade erystal owned by, 49 
Turkey, name turquoise derived from, 196 


U sy 
q 


Turki names, various translteration o1 
Turkistan, Chinese books on, 24, 26 
Deseriptions and analyses of specimens probably 
from. 147, 152, 158 
Jadeite embedded with nephrite in erysl alline sehists 
ot, LOY, LSD 
Jade localities in, 170-172 
Knowledge of jade localities in, due to Schlagint well, 
Cayley, and Stohezka, 186 
Specimens from, showing change of jadeite mto 
nephrite, 185 
Several jade pebbles from, 210 
Home of jade, 225 
Turkistan, Chinese. See Chinese Turkistan 
Turkistan, Eastern. See Eastern Turkistan 
Turkistan, Oriental. See Oriental Turkistan 


Turqnoise, description of, by Sahagun, 0 
Variety or, trom vicmty of Santa Fé, 4 
Resembles some jades in color, 190 
Characteristies of, 196 

Tu-yang-tsa-pien, jade articles recorded in, 50 
Cited, 63 


Tzentals. ervilization and eustoms of, 25U 


Ulrich, remarks of, on nephrite in New Zealand, 183 (see 


also nate ) 

Uluehmine, distance of, from Targachi, 20 

Uluehtop, distanee of, from Ulnghming, 29 

U-li-ra, Alaskan native knife, 225 

Ulysses, described by Homer as drilling out eye of 
Cyclops, 214 

United States, mineral specimens collected in, 11 

Nephrite or jadeite objects not reported from western 

parts of, 184 

United States Geological Survey, 74, 121, 143, 165 (see 


i =) 
also rnoOhe | 


United States Government, elasticity tests conducted by, 


112 
United States National Museum, 11, 15] 
United States National Museum, Proeeedings of, 3 
United States National Museum, Report of, 11 
United States, Southern. See Southern Umted States 
University Collection at Strassburg. See Strassburg 
University of Pennsylvania, Archeological Museum of, 
21] 
University of Tokio, 154 
Upper Burma, jade umported from, 8 


Administration of, beeun by British, 10 


Chief source of white jade flecked with emerald-green, 29 


Twinninye observed in jadeite from, «4 
Deseription and analysis ot specimen from, 136 
Study of occurrence of jadeite in, 16] 

Rocks associated with jadeite in, 164 
Jade-quarries found in, 167 


Jade blocks brouclit to Mandalay from mimes in, ZO? 


Urals, eorundum-bearing rocks i), 1s) (see also note 2) 


Urukh, Kine of Chaldea, signet eylinder otf, 30 


Val d’ Aosta. supposed jades ot, LOY 

Valentini, Dr. P. J... 4 

Van Aalst, J. A., work on Chinese music by, 20 (hole 2), 
)) 


LLG (aeeti 


Chinese seale given im common musical notation by, 26 


Vassenko, b., tests on nephrite supervised by, 97 
Venezuela, nephrite eelts and other objects from, LS5 
Venus de Milo, small jadeite figure of, 
Vesuvianite, characteristics of, 195 


Victoria, Ween, yale ju-7 SCI by Emperor of China LO, 


50s i w) 
eve) LLP 4] 


Vienna Imperial Museum, jadeite figure in, 14. 


Virechow, Rudolf, jadeite-ike mineral referred to by, 195 


Vocabulario Mexieano, a 
Voiture, M., Lettres de, 2 
Von Fell nbere’, 


Von Hochstetter. ee Hoechst eLDer 


See Fellenbere 
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Von Humboldt. See Humboldt 
Von Musechketow. sé Musehketow 
Von Rath. See Rath 


Von Schlagintweit. See Schlagintwe 


Wada, Mx., jade not found in Japan according to, I54 
Wade, Sir Thomas, sys 
Walden, Prof. Perey T., analytic work carried ow by, J 


4 


Chemical analyses by, 139, 154, 


142, 143, 145, 146, 147, 148, 149, 150, 151, 152, 15, 


154, 155, Lob 
Supposed jade cup classed among Quarta stones by, 

257, 235 

Wall of China, Great. See Great Wall of China 

Wang ¢ ‘hi, Chinese compuer, Ot 

Waue Chia, Chinese writer, 64 

Wane Fu, celebrated work on bronze antiquities by, 
30, 31 

Wang Jén-yii, Chinese writer, 65, 6+ 

Wane Mane, wearing of jade signets al lished 
temporarily by, 30 

Lite of, 65 
Wane Yi, colors of jade deseribed by, 596, 97 

Cited, 64: 

Wang Yi Yii-lun, 64 

Wang Yu, Chinese jade-carver, 56 

Warry, W., report of, on jade-mines of Mogaung, LO/ 
(see also quote 7) 

Washington. See Department, Smithsonian, ete. 

Washington, State of, mineral specimens from, 1] 

Jade weapon found in, 12 
Websterite, analogy of nephrite with, 157 (see nlso 

pote 1) 

Possibility of derivation of nephrite Irom, Loo 
Wei, Confucius a sojourner in prineipality of, 111 
Weinschenk, Prof. Ernst, account of occurrence of 

nephrite near Jordansmiihl by, 178, 179 


Wei Sluih, 64 


Wei Shou, Chinese compiler, 64 


Wei-yang Palace, jade gates or, 49 


Wén-hsien-t’ung-k’ao, 64 


I 


Werner, introduction of name nephrife by, 72 

Western Europe, neolithie deposits in, 5 
study of neolithie period in, 220, 22) 

West Indies, celts and idol reported from, L595 

West Island, jade found abundantly in, 222 

Westropp, Mi., article by, on Jade implements, 6 

(see also note 2) 

White, quoted by Chapman on Maoris, 214 

White Jade River, 24, 44 

Wickenham, paper of, 12 (see also nofe 1) 

Wilkes Antaretic Expedition, Reports of, 230 

Willamette River, aboriginal arrow-points of jasper, 


ALTaAce, PTC.. Foun slong. yy 
Williams, ty, Hi cited on websterite, 157 (note L) 
Williams, S. W., LL.D., 25 (note 1) 


Williamsite, a beautiful mineral resembling the hand- 
somest of Chinese jades, 193, 195 
Wilson, Dr. Thomas, nephrite specimens figured by, 11 
[Indigenous theory S| rongly supported by, L] 
On North American jade weapons, 12 
W ollastonite, characteristics of jade-like mineral 
known as, 19] 
W ood-carving, skill of Maoris in, 230 
Woolson, Prof. Iva Harvey, compression tests on jade 
eondueted by, LQS—-112 
Cohesive power of jade shown by tests of, 113 


1 


Tension tests of ace made by, 11s 
Work, artistic, ] 
Workmen, objects left by prehistoric, 86 
World's Fair. See Paris lx position 


W ) 


iters, older or early, 1. 2 


warly Spawmish, 3 
Ancient and medieval. 5 
Chinese ana Arab. a 


Pate de riz of Freneh, 29 


tem Ot orthography or, ea (note l) 


95 1386, 137, 138, 139, 


Wu Lao, the “ Five Old Ones” of Chinese story, 244 


Wu Ti, Chinese emperor, jade tiger-tablets ordered 
by, my 
Record relating to time of, 64 
Taoist temple built by, 247 
Wu-yin-chi-yiin, 63 
Wyatt, Sir Digby, selection by, from unique collection 
| of jade vessels, 250 


Wvomine, lavas from Leucite Hills of, 163 


Yakub Beg, triale 111 jade prohibited during rule ot, 27 


Yale, jade boulder from, 207 


Yale University, analytic work condueted at, 126 


a 


Yanue-chou, province ot, jade sent as tribute by, te 


J 


Yang Fu, Chinese writer, 66 
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